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A Tour through Kamraj—Kashmir. 


After a month spent in Srinagar during which I had been 
endeavouring to make myself acquainted with the present state 
of affairs in forest matters, T was at length able to leave for 
my first tour in the forests. The Kamraj District was chosen 
to start with, as it contains the famous Lolab and Utr Machhi. 
pura valleys in which were said to lie the best forests, These 
valleys are sicuated to the N. W, of Srinagar and the eusiest way 
to reach them is to drop down the river in boats, known as 
dongas to Sopor (Shivpur) or some point near and march from 
there. Idid not take this latter route, as I wished to see all 
the forests in the District. The donga requires merely a brief 
description ; it is.a long, narrow and shallow flat-bottomed craft 
with tow and stern slanting upwards from the main hull,” 
both being narrowed to a point. A frame work of light poles 
is fitted on the hull and on this mats are placed to form roof 
ani side walls. The whole can be lifted out and the sides 
rolled up. The traveller occupies nearly the whole of the hull, 
asmall space being left at the stern for the boatmen and his 
family, in which there is invariably at least one haby in the 
erying stage! Another such craft is hired for the servants 

- and luggage and then the traveller is equipped for Kashmir 
boat life, “Having arranged all this we left Srinagar very early 
one morning at the end of July; we floated slowly down the 
Jhelum enjoying the lovely air and scenery, past the Munshi Bagh 
where dwell:the Europeans, and past the shops where the said 
Europeans are supplied with canned goods as our friends the 
Yanks call them, more or less fresh at more or less exorbitant 
prices. Then the Lal Mandi comes in sight, a handsome building 
seen from a distance, but one that will not bear close inspection ; 
the rooms are fine and well suited for the entertainments for which 
the building was erected, but the decorations on the walls and 
the coloured glass globes are not of a high order of art. Next 
we leave behind the state Hospital and passing’ wnder the 
Amira Kadal or principal bridge, the State Council House and 
Palaces come in sight. The bridge is a wonderful strugture on 
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the cantilever principle, too well known to need description. 
It is amazing how long it has lasted and the builders of old 
evidently knew or did their work much better than their modern 
brethren, for while the Amira Kadal bas stood for many a long 
yeat and looks aa if it would never get any more rickety than it 
1s at present, two new bridges made last year over the river, 
near Islamabad have both been carried awa: by & flood which 
swept down during August and simply floated them away. The 
new palaces are to be of modern European architecture and will 
be substantial, handsome buildings, but will take a long time to 
complete, judging from the present rate of construction. Raja 
Sir Amar Singh, the President of Council, has built » very hand- 
some little summer house for himself, just below the palaces, but 
here also there are grass green tubs and marble top tables in the 
garden which somewhat jar upon one’s nerves. After the palaces, 
comes chaos, otherwise the dirtiest, smelliest, most tumble-down 
city in the world, reminding one of the picturea of Old London 
Bridge in one of Harrison Ainsworth’s novels. About midwa 
down is the principal ghat which leads to a square called Maharaj- 
gunj; here dwell the persuasive silver, copper, and shawl 
merchants. A warning must be given against any one going 
here to buy, iv is far better to get the name of a good man and 
let bim bring his wares to the house. The silver-work is beauti- 
fal, the pattern most appreciated being the lotus flower. These 
men must do 9 great trade judging from the orders in their 
books; and here, be it noted, that Kashmir is, above all, the 
country for chits, every one from the Thasildar down to the lowest 
boatman aske for a razinama; and a mighty pest it is, especially 
so when, as happened to ine, one is given saying everything 
had been beautifully arranged, only for us to find it the very 
reverse after we had started, but still the certificate remains 
to be shown to others. The copper-work next demands atcen- 
tion, the work is most artistic where they have kept to Oriental 
patterns ; when new, @ copper tray is a thing of beauty but it 
very soon tarnishes and though the merchanta say it can easily 
be cleaned, the general verdict is that it cannot be done satisfac- 
torily, After Maharajgunj more dirt, smells and tumble down 
houses as we drift’ slowly down the busy river studded with 
poats of all kinds from the tiny shikart, holding one or two 
people, the donga for travelling, up to the huge kishtt kalan 
capable of containing many hundreds of maunds of shali (paddy,) 
with a house at the stern in which the boatman and his family 
are born, grow up and die, for they are entirely a floating popula- 
tion and possess no home on land. They have hard fie, these 
boatmen, their food bein, apparently rice of @ poor description 
and Singhara nut, but atill they are a fine strong race and as far as 

~ one can see through the dirt, not bad looking. Like most 
Kashmiris they ara very nmmanly anda hnge male creature will 
brgak obit into the most womanly shriekings on @ very small 

=? provocation. 

* . 
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At Inst we leave the city behind and emerge into flat 
unlovely country only redeemed here and there by a beautiful 
grove of chinar trees, One hears boat life very differently spoken 
of, some praise it as the most luxurious life possible, othera say 
the very reverse, my experience inclines me to the latter view. 
‘To begin with, the boat swarms with fleas so that a liberal supply 
of insect powder is indispensable if any rest is to be expected at 
night. Then there is hardly room to move about and to wind 
up with, the boatman and his family live at the stern and wher they 
want to cook their food the traveller is simply smoked owt. In 
the day time if the weather is fine it is indeed most pleasant, 
but it soon gets terribly hot especially on the Wular Lake; and 
towards sunset, life is made a burden to the traveller by the 
myriads of ferocious mosquitoes which puraue him as long as he 
is on or near the lake. So we float along till we cross the Wular 
‘Lake and make Sopor, a great fishing resort, but not an inviting 
looking town to stay at; we pass rapidly under the bridge and 
urge the men to work hard as night is approsching and our 
destination is Duabgah, vulgarly known as Dobgam, a few miles 
below Sopor, thia being the great firewood and timber depot for 
the forests below Srinagar. It is dark when we arrive andasit haa 
been raining, the ground is a swamp and we experience an houra 
misery while the tents are being put up, for cooking is going on 
in the boat aud the mosquitoes swarm outside ; not at all 8 nice 
Place is Duabgah at the end of July after a heavy fall of rain. 

'e are .? betimes next morning after a cool night, which we 
spent in the boat, made lively by Heas, and mosquitoes, I then take 
a survey of the first Kashmir timber depo which I have seen and 
luckily no expectations of order or regularity had been formed, so 
there was no disappointment, The old lines “The British fleet 
thou cans’t not see for ’tis not yet in sight,” came to my mind 
for the dep8t propor contained no timber, that was all lying in 
the Pohru river which joins the Jhelum at this place ; nor is it 
ever taken out and landed here, but without being numbered or 
registered is taken on in boats or rafts to Srinagar. What the 
depSt contained was a sight not to be seen in the Panjab, viz, 
thousanda of short logs of deodar, kail (called kairu ere) tos 

' (76), rai (budlu) standing on end and closely packed together, rang- 
ing from 4 to 7 feet in length. This is not used for building pur- 
poses but for firewood, and an enormous quantity of it is yearly 
consumed in the city. The old ayster was that the Aanjia, that 
is boatmen, simply went into the nearest forest, cut what the 
liked, brought it to the waterway and then conveyed it to this 
-depdt. Here the weight was estimated, then the state share, 

+ one fourth, deducted in kind ; the balance remaining the property 
of the hanjis who took it into Srinagar for sale. The one 
fourth state property was also taken to the. city and sold for thé’ 
benefit of the state government. There is also another method 


in which all the timber is state property, the hanjis’ cut in the, * 
ont 


* 
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forests and bring to this depét and are paid at a fixed rate of so 
many Kharwara per rupee (a Kharwar is some seers over two 
British maunds) this too was estimated and the boatmen knowing 
that they were to take it into the city afterwards and sell it for the 
State, used to understate the quantity and sell the excess on the 
rond, In fact, arrangements in the past have been what might 
be expected under the circumstances. The boatmen will now be 
initiated into the mysteries of cubic measurement. The deodar 
logs aro of excellent quality and should never have been cus in 
such short lengths; in Jhelum they will sell for more than four 
times what they would fetch as firewood in Srinagar; they will 
uow be launched and sent down to the plains together with some 
hundreds of the best kaillogs. In this depét were found » couple 
of thousand broad-gauge sleepers cut some twenty years ago 
and nothing done with themt As very many of tham were in 
good condition, all have been launched for Jhelum; the highest. 
tice obtainable here was 4} annas and they can easily be sold 
for perhaps 12 annas to Re. 1 each below. The next thing to look 
at was the timber in the river and it was astonishing to find that 
the greater part of it consisted of long poles under 8 feet in 
girth, hardly ten per cent being really logs. This of course 
could only mean that young trees were being felled and such was 
found to be the case when the forests were examined; a most 
lamentable waste of timber. This is all taken in to. Srinagar 
for sale; there are some 30 different names for this timber, not 
the simple classes of British depéts. Thus a Shahtir Kalan 
is a round piece of timber about 85 inch long by 86 inches 
girth; Shahtir rasami 30 feet long and 80 inch girth; 
Shahtir nim 27 feet long 30 inch girth and soon. Hera can 
also be seen some of the enormous Takhta used in boat building, 
they run to 70 feet in length by perhaps 3 feet in breadth and 
4 inches thick, two of these are cut out of one tree, The men 
use axes for this purpose, long and thin, they cut as deeply as 
they can down the length of the log till they reach the centre, 
then tura it over and repeat the process till the cuts meet; the 
outside slabs are backed off in the same way and the Takhta 
cleaned with an adze, After this it has to be dragged with 
much labour from the forest to the water way. This boat build- 
ing question is a most serious one, for the number of boats 
plying on the river and lake is prodigious and what the people 
will do when they are no longer allowed to cut first class trees 
into planks it is difficult to say, They do not understand the 
use of the saw and even if they did, the cost of building a boat 
of sawn planks would be very high compared with the present 
method, but change they must for the forests cannot now con- 
tain many large trees, seeing that unrestricted fellings have been 
going on for generations past, and those that are left must be 
most carefully dealt with. 
. J. 0. Me D, 


eat (To be continued.) 


‘average. Consequently, the forest roads scarcely penetrate except 


Sledge roads in France and in India. 


Dear Siz, i 
_ 1 send you a translation of a paper on Sledge Roads by 
M, Jolly in a late number of the “ Revue des Eaux et Foréts,” 
because it seems to me to contain many points of great value to 
‘an Indian Forester. So far, in India, the cost of labour being so 
low -has restricted sledge road construction to main arteries and 
that being so it has been found advisable to build them strongly 
while about it. I cannot but think, however, that experience 
would shew that we might with advantage proceed a step 
further—though not so faras in France—and make sledge lines 
down accessory valleys of moderate size that it will take, sa: 
three years, to work through. And it.should be recollected that 
the mere saving in money 18 by no means all the advantage to be 
had from such export works—there is the saving in time, a great 
consideration, and comparative independence of the coolie suppl: 
market (often also of considerable moment in distant parts). t 
believe s great'deal more may be made of the forest means of 
transport so long in use in Europe (especially in obscure corners 
of Europe, where labour is probably cheap) than is made, though 
at the same time it is certainly exceedingly essential to recolleet 
the strong tendency a keen forester feela to go in for “jima” of 
the kind. He may throw a lot of money away, but then again he 
may introduce 4 means of immense economy, I think the larger 
sum is more likely to be on the side of the economy. 

“Q” 


TRANSLATION OF A PAPER ON “SLEDGE ROADS” 
BY M. JOLLY 


in the “REVUE DES EAUX ET FORETS” of the 10th March, 1891, 


+ ~ In mountains more than elsewhere, meana of export conatitute 
one of the chief factors in estimating the value of woodlands, 
‘The works undertaken in order to improve these means of export 
in the Government forest charge of Senones aim at reducing the 
cost of transport and maintenance not by means of a perfected 
system, but in the rational use of the old methods of the country. 

These forests, of which the altitude varies from 340 to 93D 
metres (about 1,100 to 3,000 feet) form a block of 6,171 hectares 
(18,020 acres) situated on the Vosges Sandstone. The rock is 
not good metalling and the maintenance of metalled roads is 
consequently very expensive, Trap, only found in distant 
quarries, does not cost less than 10 francs the cubic metre on an 


‘into the main valleys. -In the secondary valleys, carts go over 
the natural surface: the smallest cart road would necessitates « 
exaggerated expense both for construction and maintenance, : 


a trace 
* euee, nothing but the outer slabs, which are of 
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How then are ve to ensure satisfactory som munication-at amall 
cost, from the fellings to the pucka roads? After making experi- 
ments, the most practical plan has been found to be Sledge Roads, 

As we know, what has to be done is to load up the wood 
on the sledges, which men guide, augmenting or moderating 
the rate of speed according to circumstances. These sledges, 
which are built to carry relatively large loads, are made of very 
Wwell-seasoned beech by the sledgemen themselves, the component 
parts being fixed together by trenails,. They can carry all kinds 
of material: logs, planks, scantling or fael, aa 

‘The logs intended for sawing are converted, some to order, 
ethers, according to the ancient usage of the Vosges, into lengths 
ef 4 metres (just over 18 feet). e latter are sledged in the 
“boua” sledge or the “large sledge.” The “bouc” (fig. 1) is 
short and only carries one ond of the log* which is first s ightly 
Betched so as to catch on to the sledge properly. It is fixed 
in firmly with a chain finishing in an iron-wedge driven into 
she bark.t : 


a 
4 Sigere i. 


_ The average load of a “bouc” is about 40 planks, To 
bring very large logs containing perhaps 60 to 80 planks, 


“several men are often employed directing the “ bouc,” 


One can in this way negotiate slopes varying from 50° to 
20°; since the “bouc” only carries one end of the log while 
the other end drags on the ground, which gives considerable 
friction, Towards 20° it 'becomee necessary, in order to make 
the sliding easier, to cover the soil with small branches and twigs, 


*—2.—Sole ; ?.-ranner ; 0.—log ;_d.—transverne 
with iron wire ; g.—a fr pole ; .-—upyer fir transvert 
Ag % 3, and 4antonscale of }, 

A ‘‘Inege sledge” weighs about 40 Kilog, (88 Ibs. ) and cost 18 francs ; 


handle ; 7.—1 
ig: I tvlon sane 


“a " bouo ” or fuel sledge weighs 20 Kilog. (44 tbs.) and costs 8 fra. 


tin this way neither the notch nor the wedge are any objection ; scarcely 
remaing after the axe has been applied preparatory to sawing, In 
smal valae, wold be injured.” 
° 
o : 
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the “large sledge” (fig. 2) intended 


we Figure Zs 


{28°4 inch) these cross-piepes an called “ravetons.” The sledge 
ought to press equally on all the cross-pieces, and consequently 
the placing in position is carefully done, Two long pieces, 
fixed at the same distance apart as the soles of the sledge, 
gre used to regulate, according to @ succession of regulae 
inclines, all the surfaces of friction. Each cross-piece is firml 
fixed in place by two pegs (fig. 8), which both hold it and 


ee 


keep the eledges on the line. They are placed nearer together 
in proportion as the incline diminishes, and are far spart 
when the incline approaches 20°; in the latter case they 
simply consist of small branches and give but little support 
“to the sledge, which scrapes the Rround imthe intervals, Sf the 
‘incline becomes less stiff “lattes de rebit,” split fir, or “rais de 
aapin,” are used ; yet leas steep, and one uses “ quartiers de hétre"* 
and if it is very slight, one barnesses bullocks to the sledge, 
Should the slope be considerably pronounced throughout the 
jength, the sledgemen are careful to furnish their sledges with 
soles of soft green wood; while well-greased soles of dry wood 
are useful on mild inclines, Alternations of dryness and damp, 
although less marked in forests than elsewhere, have nevertheless 
& great effect on the sliding. Fine weather eases it, so that on 
“atiff inclines the pace of the sledge increases, while, on the other 


to glide on oross-pieces ee on an average 0:60 metres 


ee 


*Generally one uses “' rais de sapin” between 15* and 7°; “quartiers de 
hétre” are used wnen the incline remains steadily for some distance below 6°, 
This last year, a wood merchant has constructed, in order to get over a ridge, 
& bullock sietge road with crons- of beech “He has thus ht up 1, 
sabores ( 22,280 ¢. ft. } of fuel The slopes vary from 8° to 11° on = length of 

. 1,200 m. (8,98 feet.) . 
= oo’? 
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hand, the effort: required to draw the sledge is alao easier on the 
alighter, gradients. Naturally, rain has the exactly reverse effect, 

> Ltike the “bouc,” the “large sledge” receives about 40 
-planks, similarly also, when by reason of the load or the gradient 
‘the effort, required becomes excessive, several men are necessary 
to bring dawn one sledge. If the length ot the logsis more than 
4 metres (just over 13 feet) the * large sledge” is replaced by a 
couple of sledges joined together. The front sledge is an ordinary 
“boue.” In addition to the forward man guiding, there is a second 
who guides the movements of the “chavre,” or after sledge, by 
means of a rope or pole, One can in this way convey timber of 
all lengths, whether sawn or in log. Fuel is carried on a sledge 
with four uprights (fig. 4) between which it is piled. It can be 


; eae Figures. 


‘used on any gradient, but while with-cross-pieces nearly two 
“stares” (70'6 c. ft.) can be carried, it often happens that scarcely 
half a “stére” (17°7 c. ft.) can bo carried on “ bee ” roads, wat 

In fact sledging over the gronud itself with gradients of 
from 50 to 20° is quite distinct from sledging over cross-pieces 
with a gradient of under 20°. This latter requires generally 
regular roads built at the expense of the owner of the forest, while 
- the former requires nothing, but a slight expenditure that the 
exporter can always himself manage, The sledgemen themselves 
mark out the “bouc” roads, simply removing the rocks and 
using the hoe a little, Oa the other hand a Hedge road made 
with cross-pieces, requires a regularly levelled road at least 1:20 
-motres (3°04 feet) wide, so that it necessitates an immediate 
‘expenditure that an exporter will never wish to incur, in 
_ addition to the fact that a single year’s use of it will not always ~ 
repay him. Consequently the cartmen go beyond the metalled 
roads to cart over the natural ground of Vosges sandstone however 
wretched it may be. : j 

It is true that some sledge roads exist, but they were marked 
out without any method aad without any other care than the 
requirements of the moment. They are therefore’ generally 
defective and do not present all the advantages. which, had they 
been properly conceived, they would have done. During the 
“last four years the attenpt has been made to construct then ina 
+more rational manner, The roads undertaken during this period 
“are of two kinds. 
The ‘first. traverse the secondary valleys and end in the 
vyprincipal valley at the metalled road. It frequently happens 
that the valleys present gradients suitable for skedging with cross- 
ce 
» 
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pieces, but are too slight for the “bouc.” As long ée @ sledge 
‘wad is made, then the cartmen are slmply obliged to go up these 
valleys to get the wood where the “boue” has stopped.” delg 
‘only their passage which, after along lapse of time, has mark: 
out efew tracks taking the place of roads Carriage is very 
Wiffictllt, rocks altcrnate with holes and the svil presents auel 
§neqnalities that were the loads put on the carts above the axles. 
they would not be sufficiently stable. Consequently they hang 
them below the axles with chains and iron wedges. These wedges 
‘ate driven into the wood deeply at the ends, causing damage to 
‘several of the planks which are eventually to come out of the log, 
and in consequence they are sold off cheaply. This los may be 
estimated at 10 fr. per thousand planks. As to “paunes” and 
“ehevrons,” they are dragged by a chain; fuel can only Ro ont 
in smaller quantities. Finally, since it would be impossible to 
remove pieces of great length, such are not extracted in this sort 
of place, It is almost only along the roads that these can be 
worked out without difficulty and inconvenience. On slopes, in fact, 
without sledge roads with cross-pieces, it is impossible to sledge 
them ; one can only roll them down, guiding them more or leas 
with levers; one sledges with the “bouc” small scantling and 
dogs of 4 metres. The exaggerated use of the “bouc” instead of 
the “large sledge,” and particularly rolling, cannot be done 
without considerable damage to the standing trees. In order to 
svoid these methods, a regular sledge-road traced along the side 
of the slope is requisite. Cutting across all the “boue” tracks, 
this hillside road collects the outturn of everything above, which 
it brings to the road in good condition. Throughout the ground 
traversed it allows of the removal of long pieces. If it can end in 
‘& saw-mill it has besides the advantage of a direct carriage with- 
out transhipment,* 

The first attempt was made in 1887, with this view. A 
hill-side road was then begun at a uniform gradient of 14° on the 
North slope of the “Bouton.” At 0°50 frs, the rapning metre, 


the cost of cutting came to $12'50 fra. (£16 to £17). The “large ..- 


Taledge” partially substituted for the “bouc” and for carta, Kas” 
produceda saving of 18 frs, on a thousand planks, The numbér. 
of planks so exported during the last few yeara has been 26,000, 
-80 that up to date the saving has come to 468 fra} 


“These hillside roads would replace advent ily the wort lens lines 
‘Wolch follow the sbsepeat coures pret pete ord sre witout willity 
either for export or even inspection, 4 


NF 
+Since writing this, this they have just finished, in that neighbourhood, a 


sledge road 2,895 metres long (8,056 feet). From ther ridge the logs are brought 
oa Ral in the saw-mill at 100 fra; per J, x formerly the comb was 
| 17® fra. 5 BU fra. aledging with the bono" tnd: 00 fra, ontting. 


{One-franc = «y- shillig.) “ee ite 
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 * In 1888, it was necessary to make arrangements for exploit- 
‘ng four lost marked in the Ganton des Tendelins, estimated at 
53,000 planks. The road made for this ramifies through a length 
of 1,096 metres (8,595 feet) in the valleys of L’'Homme tué and 
des Tendelins. The cutting cost 493-20 fre, or 0-45 fra. the 
running metre, Formerly the cost of transport to the saw-mill 
per 1,000 planks was 120 to 125 frs., this has been reduced to 
100 fra. through the institution of a sledge-road with cross-pieces 
for carting over natural ground. If besides, one counts the 10 frs, 
made by uo longer loading carts underneath, the saving. rises to 
80 frs. per 1,000 planks, and on. all the ‘four. lots to 1,390 frs. 
Then the Tendelins sladge-road serves an extent of 30 hectares 
(74 acres) and will have to furnish for a long time to come, im- 
portant products, of which 100,000 planks have to be turned ous 
at short notice. 

This being permanent, roads have to be laid out with care 
For hill-side roads one adopts a gradient as suitable as possible 
to sledging and throughout the length of the road, itis kept nearly 
uniform. The eftort exerted by the sledgeman appears least at 
about 12°; this gradient should correspond to the co-efficient of 
friction of the moving sledge on the cross-pieces. This is the 
dest, but if the fact of its being necessary to serve some pacticu- 
Jar area of the hill face to come out’ at some fixed point, 
obliges us to change this gradient, we can, according to circum- 
stances, force it up to 15° or reduce it to 9° We can scarcely 

o beyond these bounds, In fact, every sledge-road thus regularly 
Baite for using the “large sledge,” is a cireutt compared te the 
line necessary for the “bouc,” which can descend much steeper 
slopes, and if the former doea not repay its greater length by 
much greater ease of transport, the sledgemen will refuse it and 
will be always cutting across with the “ bouc.” 

For the roads along the valleys (chemins de fonds) it is a 
different matter. There, the question of gradient is encumbered 
by the necessity to serve the two hill-sides. The ravine must be 
followed as closely aa possible, so that the first point to be consid. 
ered is how to run the line so as to continually serve the two 
alopes, the one thing to be careful about being to avoid floods, Ié 
is generally sufficient to clear out the bed of the stream, hollowing 
it out in places, and to protect the embankment of the roa 
with rocks dug out when catting it, The levelling has scarcely 
any other use than to see whether or not sledging is possible. 
On the other hand, the levels determine the direction of a hill-side 
road, so that in this case one practically takes a given gradient 
and follows it down the hill-side, 

As to the specification of such a Project it ia as simple as 
the actual laying out\on the ground. low we give one for a 
sledge-road projected this Jast year: Breadth 1 m, 20 (48 feet) 
and, oagitudinelly the slopea\io be as follows :-— 

. 
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metres. 8 metres. 
18° ona length of 38:50 22° on a length of 60°00 
15 i 23:00 12 » 18280 
12 ” 82°50 8 » 13470 
13 » 29:00 12 55: 3450 
14 ” 26°50 4 » 5000 
13 n 82:00 15 fai 106-90 
16 0 3550 13 fn 10450 - 
18 - 204-10 ut » 98:50 
14 5. 26°50 woe, 45-60 
13 os 41:00 it ‘ 142-10 
19 * 62-00 9 Bt 82-00 
16 i 3940 
21 af 26°40 1609:00 


1 metre, = 3:28 feet. 


1,609 metres @ 45 centimes the running metre = 7245 fra 
5,278 feet @ 44d to 43d te =£ 28-8, 

To this price, which is that of the earthwork of the 
roadway, we should add the cost of making and placing the 
eross-pieces. In one day, for which he receives 5 fra, (nearly 
4 shillings), a sledgeman can use a “stdre” (35 ¢, ft.) of 
“raisde sapin” to serve as cross-pieces for a length of 50 metres 
‘The value of the wood fashioned and carried is at the outside’ 
5 frs., go that per running metre the cost is 54? = 0-20 fr, 


.If the cost of construction of roads of this kind is so very 
low, that of maintenance is not less so. The roadway suffers no 
wear and tear, and, thanks to the cross-pieces, the rain does not cut 
it up, forming as these do a succession of small “pankaltaha,” 
A bank of earth becomes formed over them and the rush of the 
water ie stopped. After a few storms the original slopea are 
replaced by a series of steps of which the profits remain 
uncharged, In fact the maintenance merely consists in changing 
the rotten cross-pieces, Their life is from 5 to 10 years, say 
T years; consequently the annual cost of maintenance is per 


running metre = = 0:08 frs. 
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.<oSuch a project as the above includes no speciat works and 
‘should require, on the longitudinal section, very elight changes of 
level. It is under these conditions that the sledge-road is 
economical. We must profit by this flexibility which allows us to 
turn and twist with the natural ground, crossing it as we find it 
without expensive works. The moveable tramway is no doubt 
much more seductive, but in the drat pisses it costs, at the least, 
8 or 4 frs, per running metre as cost of original construction. In 
the second, the traffic must be ‘very brisk to cover the capital 
“employed, Finally, traction on iron can only to done within re- 
latively limited gradients. These restrictions go to ehew that if 
‘such means of transport is applicable in a forest it would be 
rather on the principal arteries than in the secondary ramifications, 
‘Then, on the other hand, the sledge-road is in its true place as 
far as mountains are concerned. 6 us not neglect it as too 
primitive ; let us make as much use of it as possible. 


19 
An Interesting new Product. 


In our October Number, at p. 385, we noticed the specimens 
of Saussurea, Lappa sent us from Cashmir by Mr McDonell 
under the above heading. We have, however, just received from 
Mr. D, Hooper at Ootacamund, the well-known analytical chemist 
and quinolugist,and part author of the new * Pharmacographia 
Indica’ a Postcard to tell us that there is a very caiplete 
account of the “Kuth’ in that work at p.p. 296 to 303 uf Vol 2; 
and that it ia quite a mistake to call it ‘new.’ No doubt we 
were wrong in using the word ‘new ’—we used it in the sense 
that it was an article of forest produce of which we had never 
heard before and our note shewed sufficiently that we could not 
have meant that it was ‘new’ in the sense of ‘recently diacovered ’ 
for we distinctly referred to authors who apoke of it “aa old, We 
are sorry we omitted to consult the ‘Pharmacographia Indica’ 
before writing, but believe our omission to do so was due to our 
thinking that it had not got quite so far, and indeed the ‘ Saus- 
-surea Lappa, takes the very last pages of what has been pub- 
lished up to date, Nor did we congult, as we should have dine, 
Baden Powell’s ‘Punjab Products ’ for in that work the following 
are given as the uses of the drug, 

“1st, Dried and powdered as the principal ingredient in an 
‘astringent stimulagt oimtment, apptied to severe ulcerations. 

“@nd. Dried and powdered as « hair wash. . 

«8rd. Asastimulant in Cholera; an infusion is made of 
“Cardamoms 1 dr; fresh ‘Kut‘ 3 drs; Water 4028, One ounce 
‘every half hour. Iv is doubtless a powerful aromatic stimulant 
‘and would be serviceable in any spasmodic disease. 

“4th, It ia universally employed by che Shawl Merchants as 
“a protector of Cashmere fabrics from the attacks of moth and 
* other vermin. 

‘5th. The dried root is an agreeable fumigatory, and yields 
excellent pastilles, which burn freely. 

“6th. It is exported in enormous quantities to China, where 
“it is used ag an incense, In every Hong it is found; no mandarin 
“will give an audience until the ‘ Patchak,’ incense smokes before 
“him; in every floating junk on the Chinese rivers, the ouly 
* house of countless hordes, Budh’s image is found, and the smoke 
‘of the Patchak religiously wends its way heavenwards, As to ita 
‘usea in China, Dr. Porter Smith says that it is used in making 
“incense in the Sonth, or to preserve clothes from attacks of moths 
‘and other insects. It is said to have the power of turning grey 
‘hair black. Carminative, stimulant, antiseptic, prophylatic, astrin- 
‘gent, sedative and insecticidal properties are referred to this 
‘remedy, The Chinese apply it with musk, which it resembles in 
“odour and properties, to aching teeth.” 

We need not quote the history of the drug, our readers can 
refer to Messrs, Dymock, Warden and Hooper's book, but we 
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think it will be well to quote the Description of it as a trade 
article and the paragraph on Commerce. 

© ton.” sus occurs in crooked twisted pieces. 
‘about 8 inches long, and from } to 1} inch in diameter almosb 
‘always split. Externally itis brown, marked by longitudinal 
‘ridges, and has a rough and somewhat reticulated surface. Ita 
‘substance is compact and brittle, the fractured surface having a 
‘resinous appearance and dirty white colour. The central portion 
“4s generally absent, and appears te have been removed by decay 
"before the root was collected. The taste is bitter, pungent 
‘and camphoraceous; the odour resembles that of fresh violets or 
‘ orris roots. 

‘Commerce. The roots are dug in the months of September 
*and October, when the plant begins to be torpid; they are 
‘ohopped up into pieces from 2 to 6 inches long, and exported 
‘ without further preparation. The quantity collected is very large, 
‘amounting, a8 far as Dr. Falconer could learn, to 10,000 or 
*19,000 Khwrwars (load of 192 tba) The commodity is laden on 
bullocks, and exported to the Punjab, whence it finds its way to 
‘Bombay, and a portion to Calcutta through India. In Dr. 
* Faleoner’s time, the cost of collection and transport was about 
‘half a crown per cwt. Cleghorn states that it is also exported 
‘from Pangi on the Upper Chenab to the plains. The loads of it 
‘when passing scent the air to some distance. Davies’ “Trade 
* Report” gives 29 maunds as exported to Afghanistan via the 
‘Bolan. Royie mentions that in one year (1887-38) 6,607 
* maunds of this root, valued at Rs. 99,000, were exported from 
*Calentta to China, and in 1867-68 nearly Rs. 10,000 maunds, 
«In Cashmere, the Maharaja is said to take it over from the 
‘collectors at half the price at which it sells again, In 1864, his. 
‘income from this source was put down, on good authority, (accord- 
‘ing to Dr. Stewart) at Rs. 300,000 Chilki, equal to nearly 
“Rs. 1,980,000 but this, he adds, is scarcely credible*, Kut is 
‘ imported into Leh in small quantities from Cashmere for exporta- 
‘tion to Lhassa, where it is called, as well as by the Bhotes, 
* Rusta, and is used for incense. In 1871, 83 maunds were 
‘imported into Leh from Cashmere, valued at Rs. 692. Accordin; 
‘to Dr. Falconer, at the time he wrote, the cost of collection an 
‘transport _to a depét in Cashmere was 2s, 4d. per ewt: on 
“entering India its value was: enhanced to from 16s. 9d. to. 
23s, Od. per cwt, whilat the commercial value at Canton wag 
‘47a, 54. per cwt. From the Consular reports, it appears that 
‘in the year 1875 the imports of Costus into two Chinese ports 
‘only were: for Hankow 1,270 piculs, valued at £5,294-6a At.; 
“and for Cheefoo 277 piculs, valued at £1,197 ; sothatit is clearly 
‘no insignificant article of Chinese Commerce. (Covke, in - 
‘Phar. Jour. 2lat July, 1477.) The value of Costus in Bombay 
‘averages Rs. 10 per maund of 874 lbs, 


*In the last OMioinl Reports, the export of Chob-i-koot to 
valugi nt Ra. 16,000 only, but under the head. of droge te,” tens epee 
Palued at Ke. 1,00,000, part of which may possibly be Costus, 


ar 


Leaf-fungus on Ehretia serrata. 


In onr August 1891 Number, p. 803, we referred to the 
lamented death of Dr. A. Barclay, one of the few Indian students. 
on the very important subject of the fungoid diseases of forest 
trees. Scarcely a month before his death, a paper on the subject 
of Urediness from the North-West Himalaya was read before the 
Asiatic Society of Bengal and in it we find an account of ‘ Uredo 
Ehretice’ a leaf-fungus which was found growing in conspicuous 
orange patches on the leaves of Hhretia serrata, when the Forest 
School students were in camp at Thadyar on the banks of the 
Tons in May, 1891. The following were Dr, Barclay’s remarks. 


‘Unepo EARETIZ Nov. 8P. 
‘on EaRETiA sernata, Roxs, 


“This fungus was collected by Mr. J. S. Gamble on the 
‘banks of the Tons river near Chakrata. The leaves are attacked 
‘bya Uredinous fangus of somewhat uncertain nature. Some 
‘leaves had circular spots varying in diameter from 1 ta& mm, 
‘whilst others had large hypertrophies of the petiole as it enters 
‘the lamina, and these were nniformly covered with bright orange 
‘red pulverulent spores. Transverse sections through the fungus 
‘and leaf show that the spores are not borne separately on stalks, 
“but from a cup-like depression like the pit of an aecidium without 
‘any peridinm. There were also numerous superficial spermo- 
‘gonia, The spores are orange red, oval or pear-shaped, vary 
‘apiny, decidedly thickened at the free end (reminding one of the 
*meidio-and uredospores of Puceinia Prainiana). They become 
‘detached without any portion of the stalk adhering. The spores 
‘are given off from both surfaces of the leaves. By applying nitrio 
‘acid I saw that each spore had two germ pores. 

«This is the first member of the Boraginers which I have sedn 
‘attacked in India by a Uredine. As Puccinia Rubigo-vers, or 
*some variety or allied species, is undoubtedly the most prevalent 

- ‘and destructive rust on wheat, barley, and oata in Fadia, I had 
“Jong looked forsome associated form on a Boragineous host, and 
‘thia not ouly by personal search, but also by correspondence, I am 
‘afraid, however, that this particular Uredine cannot be the asroci- 
‘ated form I have been looking for although it is just possible 
“thet it ia, For although the sporesare given off like w a 
‘the cup-shaped depressiona in which they are formed, the 
* presence of spermogonia, and the hypertrophy of the hosts tissue 
‘all render it possible that we have here an anomalous Aecidium. 
«This question will have to be tested by experiment,” 

Among other important tree-fungi described in the same 
paper were Melampsora ciliata a'tlight yellow Uredo found at 
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Simla on Populus ciliata, Melampsora acidicides an orange- 
ted fungus fond by Mr. Lace at 8,500 fees on Populus alba ; 
Uredo Colebrookice found by Dr. Wutt, near Suni on Colebrookia 
oppositifolia, also of an orange red colour; and deidium 
Cwaning hanianum found ot Muhosu and Narkauda by Dr. 
Barclay, aud supposed by him to be identical with, and alternate 
to, the Cypress fungus, Gymnosporangiwm Cunninghamianum. 


Bengal Arboriculture. 


fu reviewing the work of the land Records and Agriculture 
Department in Bengal for 1890-91, the Lieutenant-Governor 
writes as follows :— 

« Arboriculture—With the exception of the planting of fruit 
‘trees along the road-sides, which must be regarded rather as an 
‘administrative measure adopted for shade purposes and the pre- 
‘servation of road alignments, than aa an agricultural experi- 
‘ment, the arboricutural efforts of the department do not seem te 
‘have been extensive or productive of much practical good, The 
‘Lieutenant-Governor does not, for instance, see much use in 
“planting date-palms where nature has not planted them, or in 
* pushing artifically the cultivation of such trees as the Kuculyptus, 
+ Divi-Divi, or the rain-tree.” 

Though we are not quite sure that we agree with him entirely 
ag regards the date, the edible variety of which, though unsnited 
to avenues, we consider to be well worth some pains and expense 
to bring into general cultivation asa valuable food crop; or the 
Divi-Divi, which, though useless as an avenue tree, gives one of the 
best tans known and is easily grown, very productive, and 
capable of paying very well whenever the supply of Valloria 
Oak in the ‘Bornean Market falls short, as it did, wo believe, 
daring the Russo-Turkish war; we do argue very strongly as regards 
the Eucalypti and the rain-tree. The ‘rain-tree’ (Pithecolo 
biwm Saman) isan exceedingly quick grower, but we believe 
that it absolutely requires good soil and a moist climate and for 
such conditions we have hundreda of valuable indigenous treea 
with splendid timbers and other produce infinitely more useful 
than the rain-tree, whose wood is hardly even a good fuel. Asa 
nurse to other trees, the rain-tree has been very useful as in the 
Calcutta Gardens, but as an avenue tree scarcely a worse selection 
could be made, Some of the Eucalypti again ‘have been grown 
successfully into trees in various parts of the plains of India, 
where each individual ,has been carefully treated and carefully 
watered and coddled, but on the whole, the success of Eucalyptus 
growing has been very doubtful. In the Nilgiris Eucalypti 
have, of course, been extremely useful and have practical: 
acclimatized themselves, but their value is chiefly due to their 
-extremely quick growth compared to that of the trees of the 
indigenous ‘ sholas’ ; and where it is possible to plant Teak, or 
Blackwood, or Padouk, of Mahogany, or Shisham or any other of 
our good timber trees why outa we waste money on the 
Eu ti whose timbers are comparatively poor, and which have 
abundantly shewn that in the Indian plains, they ppssess no 
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species fit to emulate those acclimatized on the 8. India 
mountains, 

If we could take the seeds of the Eucalypti or of the 
Rain-tree and scatter them broadcast on our poor forest lands like 
those of Ajmere, of Amraoti, of Bellary etc, and if those seeds 
would then germinate easily and abundantly and quickly restore 
the forest, then we should be the first to advise their extensive 
use ; but as they are no use in such places, we shall do better to 
take Sir Charles Elliott's advise and give them up and stick to 
our own more valuable and prettier indigenous friends, 


Potato Culture. 


We have been favoured with a small manual on Potato 
Culture by Mr. F. W. Seers, Superintendent of the Ramghur Tea, 
fruit and potato gardens, Kumaon.* The author proposes to 


a 
Potato Calture: « Manual for Indian Cultivators by F. W. Soars, 
(W, E Target, “" Asian” Office, 4 Waterloo St, Caloutte). Price ‘Rent 
‘per copy. 


28 POTATO CULTURE, 


place before the public a simple code of plain practical instruc- 
tions, such as can be easily expluined to the ordinary Indian 
Mallee. 

We are first of all shewn that it is quite possible to grow 
éoritintious crops of potato on the same plot of ground, provided 
that care be taken to return to the soil inthe shape of suitable 
manure what has been taken out of it; and if the ordinary culti+ 
vktor does not do this, but on the contrary changes hig plot every 
two or three years, it is because he does not repay what he has 
borrowed ; in other word he neglects to manure. 


The second chapter deals with soils and their preparation, and 
the characteristics of clays, marls and loams are briefly dealt with. 
Then we have manures and their application, and it is noteworthy 
that cual soots and wood ash mixed are recommended. But it 
may well be asked, where is the ordinary Indian gardener, or his 
master too, for that matter, to procure coal soot from? It is by 
no means a common articie in India, However, good farmyard 
manure well rotted down in covered pits is also recommended and 
thie is certainly more easily obtainable ; it has in addition the 
useful qualification of increasing the gross produce per acre 
about four times; if the standard of unmanured ordinary land be 
taken at 110 maunds, the yield of the acre prepared with farm 
yard manure will rise to 450 maunds, For the method of ap- 
plication the reader must be referred to the little manual itgelf 


Undet “Seed and planting” we note that the system of 
cutting up the potato into eyes 1s condemned, and that the best 
course is to plant uniformly even, good, medium-sized, whole 
potatoes, Careful and detailed instructions are given as to the 
actual sowing or planting out of the potatoes ; the subsequent 
weeding and earthing up and the selection of seed are all practic- 
ally described; and we rise from a perusal of the 27 pa; 
feeling that we understand thoroughly how to plant potatoes 
successtully, But we are not told w: to plant, there is not a 
word from beginning to end to tell usin what month we should 
lay down the seed, or when we should take the potato up. We 
trust that Mr, Seera in his next edition will supply this email 
omission, and inform us what is the best month for planting in 
the hills and plains respectively, meanwhile we must be guided 
by the custom of the locality, and we can cordially recommend 
this little manual to our readers for all purposes of cultivation. 
We onght indeed tobe thankful to any one who endeavours to 
improve both in quality and in quantity the outtura of this most 
important tuber, The price of the manual, one rupee, places it 
within the reach of all, 


Diseases of Conifers, 


The following extracte from a leading Article in the Garden- 
er's Chronicle on the recent Conifer Conference at Ohiswick may 
perhaps be of interest to our readers, 

. Professor MarsiiaLL WARD, as the representative of our first 
“Forest School, gave an admirable addzess on the diseases to which 
‘Conifers are subject. This address was a model of perspicuity, 
“(begotten of full knowledge of thesubject. Dealing really with 
‘very technical and complicated subject, Professor WARD managed 
*to pat before ‘his hearers, in the clearest manner, an admirable 
“‘gurvey of the subject. How so learned-a soientist-managed to give 
‘his hearers go clear a summary, with so little use of technical 
‘terms, was a matter of surprise, The word “mycelium ” in place 
“of spawn was-almost the only technical :term we noticed, as, with 
‘great skill, "Mr. WaRD managed to convey a lucid notion of the 
‘extremely interesting phenomens of “ heteroicism;” which are as 
“important to the oultivator as to the man of science, but which, 
‘owing to the technicalities ordinarily made use of, make the 
“gubject more or less of a sealed book to the very persons most 
‘specially interested from a practical point of view. Professor 
“WARD alluded fivat of all.to the diseases cohsequent.upon a want 
“of balance and proportion between root-action and leaf-action, and 
“to the climatal-and other.causes which bring about such a want 
“of proportion, . 

‘Passing then to the consideration of diseases due to the 
‘action of fungi, Professor Wanb alluded first to those -of the 
“better-known fungi, commonly classed.as Toadstools and ‘Mush- 
‘rooms, which attack trees; then tothe rust fungi, which affect 
‘the‘leaves in the tirst instance, and ‘then to the ascomycetons 
‘mould. ‘Special -astention was given:to the “wound fangi,” and 
“0: those which fain an entrance through crackein the bark, or 
‘injuries inflicted by frost, insects, animals, and man, He showed 
* how, out of the countless millions of Spores produced, there was 
‘ample opportunity for the .introduction of the germs of the 
‘fungi, which, germinating wader appropriate conditions, penetrate 
‘the wood, absorb the nourishment contained in it, and interfere 
“with the healthy action of the tree. 

“The rust fungi are particularly rematkable in that they pass 
‘one part af their life on one plant, and work out another portion 
‘af their life-history on some-other -plant of a totally different 
“nature,; the fungus itself inthe two conditions ‘being so utterly 
‘tlifferent as to’have'led to the application of different names, antl 
-«to the classification of the forms in different groups. ‘Thus a 
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* particular fungus growing on the common Groundsel or one on a 
i Vaccinium has a totally different aspect when living on a Silver 
‘Fir, Practical mon will remember with complacency that this 
‘relation between apparently different organisms was long ago 
* found out by the farmers, who branded the Barberry bushes as 
“enemies to the Wheat. They were ridiculed at the time for 
‘this, but experience has shown that they were right as to their 
“facts, although widely in error as to their interpretation of them. 
«It is not the Barberry bushes that do the mischief, but a fungus 
‘which growsupon them, But who, without the minute study 
‘that the scientists have made, conld believe that the rust of 
«Wheat and the cluster cups of the Barberry have any real con- 
‘nection, or be indeed specifically identical; or that a fungus on 
‘the Juniper could affect the Hawthorn, or one on the Groundsel 
‘prove prejudicial to the Firs, producing a growth of entirely 
‘different character according to the plant on which it grows? 
‘And yet, thanks to Dz Bary and others, in Germany, and to 
*ProwniGHt, particularly, in this country, the fact has been prov. 
‘ed to demonstration by the process of inoculating the tree with 
‘spores of the fungus from the other plant and vice versd. For 
‘tunately, vegetable physiologists are not. hampered by the mis- 
* guided anti-vivisectionists and so the trath cau be more readily 
‘arrived at. Considering, on the one hand, the injuries to which 
“plants are subject from insects, squirrels, frost, wind, friction of 
‘branches, or mischievous boys; and considering, on the other- 
‘band, the enormously great production of fungus spores, the 
‘wonder is, not that trees are attacked, but that disease is nob 
‘far more prevalent than it is, 

‘With reference to the Larch, Professor Warp considered 
‘that the prevalence of the disease in some districts of this coun- 
‘try, as contrasted with its relative infrequency in its native Alps, . 
‘is really duc in great measure to the fact that we, in this coun- 
‘try, all unwittingly, put the Larch under conditions more favour. 
‘able to the growth of the fungus that to that of the tree. It 
‘was disquieting, too, to learn that the Douglas Fir, to which we 
‘are looking as one substitute for the Larch in certain situations, 
‘has its enemy in the shape of a mould or Botrytis, which may 
“be as fatal as the Peziza on the Larch,” 


Saltness of Cocoanut Milk in the Sunderbuns, 


Have any of our readers who have travelled in the Sunder-. 
buns, found that the Milk of Cocoanut trees in villages in and 


around them is salt ? 

In Nature for November &¢h, 1891, Mr. W.B. Hemsley, 
reviewing two German works on coast vegetation, says, on the 
authority of Mr. O. B, Clarke, that in such localities the ‘Milk’ is 
80 salt as to be undrinkable.’ 
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Grass Farming at Allahabad. 


“ About the most difficult administrative military problem 
* the Government of India has had to solve of late years, has 
‘been the grass supply of the army. Strategic reasons for the 
* distribution of troops have had to be set aside in consequence of 
‘ the dearth of fodder in certain cantonments.” So wrote, in 1885, 
the late Major-General Sir Herbert Macpherson to whose initia- 
tion is due the establishment of grass farms in Indian canton- 
ments, The scheme initiated by him in 1882 has been attended 
with marked success in those localities where it has been carried 
out on the lines laid down by him ; in other places it has resul- 
ted in more or Jess failure, the reasons for which will be detailed 
later on 

There cannot be any doubt that the supply of grass and 
fodder in sufficient quantity and at a reasonable cost for the army 
in India, is a question of immense importance to the military 
authorities, The only wonder is that the subject has not engag- 
ed the serious attention of the responsible authorities more sys- 
tematically than appears to have been the case. Efforts have, we 
know, been made, from time to time, to cope with the difficulty ; 
ut these would appear to have! been of a more or less npasmodic 
character, without any well-recognised or definite plan. The re- 
quirements of the army have been met by the old-fashioned con- 
tractor system, which has invariably resulted in filling the con- 
tractor’s pocket to an inordiaste extent, without any correspond- 
ing advantage appreciable to the Government. But everything 
has its day, and let us hope that the contractor is an institution 
of the past, so far at least as the supply of grass and fodder is 
concerned ; and if every large cantontnent were worked on the 
system adopted at Allahabad, Sir Herbert Macpherson’s idea. 
would ere this have been fully realised. 

Reading over a memorandum written by Sir H. Macpherson 
in 1885, “ Oa the experimental cultivation of grass for forage 
on cantonment land at Allahabad,” it occurred to me to paya 
visit to the grass farm, with a view to ascertain what measure of 
success had attended the undertaking so strongly advocated by 
that officer, and I was considerably astonished at the progress 
made and results obtained, of which the outside public know ve 
little. It may, therefore, be of interest to record here what has 
been done, what is now being done, and what may be expected 
in the future, with such suggestions as have occurred to me for 
the consideration of the responsible authorities. 

Under the old system, grass-cubters belonging to Native 
Cavalry and European Artillery stationed at Allahabad, used to 
be sent out to cut grass wherever they could find it. These grass- 
outtera trespassed on lands belonging to cultivators, and carried 
away grass without payment. Very often this was resented by 
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the villagers, who forcibly objected to being defrauded of their 
property, and the feuds were the source of endless troubles to the 
civil authorities. In referring to this phase of the grass-cutter 
system the late Sir H. Macpherson wrote ; “They are virtually 
“atealing what is the property of the zemindar or ryat ; and even 
“in those cases where the ryots have no distinct claim, their ‘com- 
* mon’ right is interfered with, as the village cattle have probably 
*fed on the lands from time immemorial.” This haa all been 
changed now go faras Allahabad is concerned, tor while the ryot or 
zemindar is lett in peaceful enjoyment of bis ‘common’ and 
other rights, the Government has removed one fruitful cause of 
irritation “ between a most deserving class of the native popula- 
tion and the servants of Government” (to quote Sir H. Macpher- 
son), with considerable advantage to the State exchequer, as will 
tbe shown presently. 

The Allahabad grass farm was started under some difficulties, 

owing to some local opposition (which was expected) and with 
small beginnings ; but this was soon overcome, and the working 
of the first three years showed a clear fprofit to Government of 
Re, 25,000. It was calculated that were the grass scheme to be 
introduced into every Indian cantonment, and worked as success. 
‘fully, it would result not only ina supply of fodder for Govern- 
ment-cattle being a certainty all the year round, but effect a saving 
of twenty lakhs of rupees “in the mititary expenditure in five 
years. From the year 1882-88 to 1889-90 the savings to Govern- 
ment at Allahabad alone, amounted to Rs. 1,13,000, after deduc- 
ting'the cost of Government ‘transport used. There are in all 
23 cantonments, and were each of these to record a saving of-even 
one lakh, the State would be now the richer by 23 lakhs of rupees; 
50 that the estimated saving of 20 lakhs in the military expendi- 
ture, calculated by Sir H. Macpherson, was not by any means an 
extravagant one, 

The success of the Allahabad graas farm has heen maintain- 
ed, for during the year 1890-91 its operations were extended. 
The Alfred Park was rented for Rs. 1,800; 500 acres at Bargarh 
(on the Jubbulpore line) for Rs. 200, and the two encamping 
grounds at Mufti-ki-Purwa and Jhusi, for Rs. 210; thus increa- 
sing the annual rent paid by the farm from Rs, 14,789 to Ra 
17,000 ; and the total area farmed was raised to nearly 3,000 
acres, which yielded no less than 3,25,821 maunds of green: grasa, 
which actually cost Ra, 36,881, including rent and all miscellane- 
ous charges, the actual value af which was Rs. 85,470, or.a clear 

‘in to Goverument of Rs. 48,588, as compared with Ra, $2,593 
in.the preceding year. Of.the total harvest, 1,53,102 maunds 
wore issned to Gevernment cattle as green grass; nearly 24,000 
maunds in the ehape of silage, and 41,749 maunds as hay ;leaving 
a surplus on hand at the end of the year of 10,800 maunds as silage 
and 10,000 maunds.as hay. These figures speak fer themselves, 
‘but these remarkable results were o tained by the application 
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of sound commercial principles to an undertaking which, had it been 
left to the tender mercies of uninformed supervision, would cer- 
tainly have ended in disastrous failure, as has been the casein 
some of the other cantonments. 

The first principle of cultivation ia to manure the land and 
plough it. In Europe and America Jaying down large tracta in 
pasture isa recognised system; but it has to be done methodically. 
Great tracts of what were once considered waste lands have been 
turned into smiling meadows. ‘Those who remember Allahabad 
eight or ten years ago have probably not forgotten the miles of 
arid, glaring, dust-laden tracts which formed the chief feature of 
the landsvape, These have, by judicious draining, bunding, 
ploughing and manuring been turned into amiling meadows, with a 
luxuriant growth of vegetation. As to the sanitary effecta of 

vegetation, it has been argued by some that it is one source of 
sickness, But this isrefuted by one the greatest authorities 
on hygiene, who says: “ Herbage is always healthy. In the 
‘ tropics it cools the ground by obstructing the aun’s rays and by 
* aiding evaporation, aud nothing is more desirable than to caver, 
‘if is be possible, the hot sandy plains of the tropics with close-out 
« rans.” 
It was also argued some years back that the grass farm would 
interfcro with private enterprise. Why this should be 60 is not 
clear, since under the old system it was the grass-cutters who 
brought in the forage under circumstances already detailed above, 
The only private enterprise interfered with is the contractor who, 
‘used to lease the cantonment lands at a nominal figure. Moreover, 
Iwas anrprised to learn that the farm affords employment to some 
thousands of poor people annually, at a time when work is scarce, 
and is thus a sort of famine relief during seasons of drought and 
scarcity. The people of the villages surrounding Allahabad look 
upon the farm as a source of livelihood. 

This year I learn that the farm has arranged to supply 
fodder to mounted Corps on the line of march, by taking up all 
encamping grounds in the Allahabad district. So far this 
arrangement has worked very successfully ; but some time is yet 
necessary to prove the advantages of this new departure. This 
farm supplies fodder to the following:—The whole of the 
mounted Corps at Allahabad, comprising one battery of artillery 
and one regiment of native cavalry; the whole of the Govern- 
ment transport and slaughter cattle, the dairy cows and its own 
bullocks and horses. In addition to the above it feeds about 110 
horses belonging to officers, as Rs. 4 per horse per mensem. So 
thet the farm has actually doubled its capabilities during the 
last two years—a most gratifying result, which has been brought 
about by manuring and improving the land, under capable 
supervision. i 

I now come to what I consider » most interesting feature of 
the grass farm, viz., the introduction this year of labour-saving 
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machinery. Ihad always believed that labour being so very 
cheap and pentiful in this country, machinery such as is used in 
England for mowing and threshing would prove an utter failure. 
But this belief has received a shock. In April last some 
moving and harvesting machines, also field rakes, wore imported. 
‘These have heen at work since, the motive power being Commis- 
sariat bullocks. The natives have ‘tumbled’ to the new idea 
with wonderful alacrity, and so succesaful have these machines 
proved at Allahabad, that already their use haa resulted in a saving 
of something like Rs. 8,000, which in itself more than covers the 
initial outlay on the machines, It isa treat to see the mowers 
and threshers at work: they demonstrate in a striking manner the 
value of labour-saving machinery on cantonment grass farms, 
when properly managed, When the grass is cut and dried it is 
delivered over to another machine, which turns it out in ita final 
stage, in closely pressed bales of a convenient size for handing, 
and neatly bound about with stout wire. 

The points which suggest themselves for earnest consider- 
ation appear to me to be as follows:—(a) the necessity for intro- 
duciag the Government grass farm system in every cantonment 
in India, Its success has been amply demonstrated at Allahabad ; 
and the only apparent reason for its non-adoption more generally, 
seems to be that it has not proved « paying venture at Cawnpore, 
Rawalpindi, Meerut, and probably some other stations. But 
this ie obviously due to the system not being worked on a pro- 

erly organised plau, At Allahabad the Generals comman: ing 
ave taken the most lively interest in the matter; but they couls 
not have carried out the idea with any degree of success were 
it not for the fact that they have had a most capable man in 
charge of the farm in the person of Conductor D. J. Meagher, 
who, in addition to the practical knowledge he possesses of the 
work to be done, takes the keenest interest in all that pertains 
to the farm. He moreover speaks the language, and by his tact 
in dealing with the natives, gets them to share his interest in the 
farm work. (6) The present committee system of working 
cantonment grass farms does not appear to be the best. The 
whole of the cantonment grass farms should be worked by a 
separate department, having well-defined rules and regulations 
applicable to all alike, except where it may be necessary to make 
any slight modifications to suit local requirements and conditions. 
It seems to me that, asthe supply of fodder is part of the 
Commissariat Department work, the best way would be to place the 
entire management of cantonment grass farms under that 
department, which should establish what I may call a Fo 
Branch, to be under the control of one officer, who should be 
authorised to conduct all operations under this head, He would 
select and appoint suitable men as farm overseers, chosen from 
amongst the non-commissioned officers of the army, who may 
have some previous experience of farm work. (c) The experiment 


‘A OANNIBAL PLANT, 36 


at Allahabad having proved a success in every way, it should be 
taken as a guide for all other cantonments. "ir @ grass farm can 
be worked with so much profit to Government in one station, 
there is no obvious reason why it should prove otherwise in 
others. But as I have said above, the management must be in 
eapable hands, otherwise there is no hope of obtaining satisfac 
tory results, Pioneer, 


A Cannibal Plant. 


Some years ago, a striking story was published in France, 
describing 0 wonderful fleah-eating plant discovered by a great 
botanist, If we remember rightly, the story recounted how 4 
certain collector discovered a plant of the fly-trap species of so 
gigantic @ size that it could consume huge masses of raw meat. 
-Just as the fly-catching plant snaps up a fly and draws nutriment 
from the fly’s dead body, so this one fed itself on the legs of mut- 
ton and sirloins of beef which were thrown into its ravening maw. 
‘The botanist in the story, for some reason, possibly fear of having 
hia plant destroyed as dangerous to public safety, keeps the exis- 
tence of the plant a secret, and preserves it in a locked-up conser- 
vatory. His wife, however, who is made miserable by his absorp- 
tion of mind—he thinks of nothing but how to feed ‘and improve 
his wonderful and fascinating plant—determines to follow him. 
This she does, accompanied by an old school-friend of the husband. 
When the pair reach the inner conservatory, they see, to their 
horror, the infatuated botanist tossing bleeding joints of raw meat 
into the huge jaws of a giant fly-trap. They are at first petrified 
with horror. ‘At last, however, the wife throws herself into the 
-arins of her busband, and implores him to give up dwelling upon 
the horrible carnivorous monstrosity which he has discovered and 
reared, Unfortunately, however, the wife in appealing to her 
husband goes too close to the plant. Its huge tentacles surround 
her and then proceed to drag her in, and the two stupefied men 
see the plant begin to devour its victim, Fortunately, however, 
the friend catches sight of an axe lying near, and seizing this he 
atrikea at the roots of the plant. “A few frenzied blows do the 
necessary work, and the flesh-eating plant tumbles to the ground 
and releases from its clutches the terrified woman, The botanist, 
however, cannot survive his most cherished discovery, and with the 
exclamation. “You have killed my plant!” he falls back dead, 

‘The story is good enough as a story, but if we are to believe 
an article aaid, in the Review of Reviews, to be taken from Luci- 

.fer—we say “said” advisedly, because we have looked in the 
October Lucifer and can find no such article, and therefore pre- 
sume there must be some mistake—it is only another instance of 
fiction being prophetic, and anticipating’ scientific discovery. 
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According to the article quoted by Mr. Stead, there has been dis- 
covered in Nicaragua a flesh-eating, or rather, man-eating plant, 
which for horror is quite the equal of the novelist’s imagination, 
This plant is found, it is asserted, in Nicaragua, and is called by 
the natives “the devil’s snare.” In form is is a kind of vegetable 
octopus, or devil-fish, and is able to drain the blood of any living 
thing which comes within its clutches, We give the story with 
all reserve, but it must be admitted to be circumstantial enough 
in all ita details to be possible. It appcars that a Mr, Dunstan, 
a naturalist, has lately returned from Central America, where he 
spent two P haste in the study of the plants and animals of those 
regions. In one of the swamps which surround the great Nicara- 
gua Lake, he discovered the singular growth of which we 
are writing. “He was engaged in hunting for botanical and en- 
tomological specimens, when he heard his dog cry out, as if in agony, 
from a distance, Running to the spot whence the animal's cries 
came, Mr. Dunstan found him enveloped in a perfect network of 
what, seemed to be a fine, rope-like tissue of roots and fibres, 
The plant or vine seemed composed entirely of bare, interlacing 
ates resembling, more than anything else, the branches of the 
weeping-willow denuded of its foliage, but of a dark, nearly Llack 
hue, and covered with a thick, viscid gum that exuded from the 
pores.” Drawing his kaife, Mr. Dunsten attempted to cut the 

x beast free; but it was with the very greatest difficulty that 
Be managed to sever the fleshy muscular fibres of the plant. 
When the dog was extricated from the coils of the plant, Mr. 
Dunstan eaw, to his horror and amazement, that the dog’s body 
was bloodstained, “ while the skin appeared to have been actually 
sneked or puckered in spots,” and the animal stagyered as if. 
from exhaustion. “In cutting the vine, the twigs curled like 
living, sinuous fingers about Mr. Dunstan's hand and iv required 
no alight force to free the member from ite clinging grasp, which 
left the flesh red and blistered. The gum exuding from the vine 
was of a greyish, dark tinge remarkably adhesive and of a 
disagreeable animal odour, powerful and nauseating to inhale.” 
The natives, we are told, showed the greatest horror of the plant, 
which, as we have noted above, they called the “devil's snare,” 
and they recounted to the naturalist many stories of its death- 
dealia; wers, Mr. Dunstan, we are told, waa able to discover 
very little about the nature of the plant, owing to the difticulty of 
handling it, for its grasp can only be shaken off with the loss of 
skin, and even of flesh. As near as he could ascertain, however, 
the power of suction is contained “in a number of infinitesimal 
mouths or little suckers, which, ordinarily closed, open for the 
reception of food.” “ If the substance is animal, the blood is 
drawn off and the carcass or refuse then dropped. A lump of raw 
meat being thrown it, in the short space of five minutes the blood 
will be thoroughly drunk off and the masa thrown aside, Its 
voracity is almost beyond belief.” 
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The story is inguestionably @ very curious one, and we may 
rely upon it, that if the plant really does exist, we shall soon 
have a specimen at Kew. The digging of the Nicaragua Canal 
will bring plenty of Americans and Englishmen into the very 
country where the “Vampire Vine” is said to exist, and the 
question whether the whole thing is or is not a hoax may very 
soon be tested. This fact makes, we readily admit, very much in 
favour of the truth of the story, Since the shores of the 
Nicaragua Lake are soon to be explored, it would have been far 
safer for a botanical practical joker to have “ seated” his plant 
in that natural home of unverifiable strange stories, the Upper 
Valley of the Amazon. The neighbourhood inhabited by that 
Amazonian tribe who, by the use of some secret process, can reduce 
a human corpse to a tenth of its original size, and so produce a 

rfectly proportioned miniature mummy of the dead man, would 
Pave: besa: aood locality in which to “place” the tale of the 
cannibal plant. Again, Nicaragua is within the Tropics, and 
lant-life there is therefore pecially gross and vigorous. 
Besides, there is no inherent impossibility in the idea of a flesh- 
eating plant. It is merely a question as to whether evolution 
has or has not happened to develop the fly-eating plant ona 
sufficiently large enough scale to do what is related of the 
Vampire Vine. No one who bas seen the ugly snap which that 
tiny vegetable crab, Venus’s fly-trap, gives when the hairs inside 
its mouth are tickled by the human finger in the way that a fly 
would tickle them by walking, can doubt for a moment that tne 
development of a plant capable of eating or aucking the blood of 
man, 18 only @ matter of degree. Even in England, there 
are plants which act on on a small scale exactly the part 
asserted to be played by tho Vampire Vine,—for example, 
Lathraa squamaria, the toothwort, “a pale chlorophyll-less 
arasite found in British woods.” The account of the plant given 
yy Mr. G. A, Thomson in “Chambers’ Encyclopedia,” is as 
follows :—" Excepting the flower-atalk, the ‘stalk is virtually 
underground ; it bears suctorial roots and tooth-like leaves, 
‘The latter are hollow, and are entered through a narrow 
aperture by many kinds of small animals. These acem to 
be entangled in protoplasmic exudations within the leaf-cavity, 
find exit impossible, die, decompose, and are absorbed.” Even 
more remarkable is Mr. Thomson’s account of the carnivorous 
proclivities of the butterwort, This plant secretes “a copious 
viscid acid secretion to entrap its victims.” “This serves as 
‘insect-lime ;’ but, besides retaining the unwary midges, it 
finally digesta them. Drops of rain may fall on the leaves, 
or pebbles may land there, but without noteworthy effect; a 
amali insect, however, stimulates a copious flow of the fatal 
secretion, But there is also movement; for, when an insect 
is caught, the margin of the leaves slowly curl inwarda for 
an hour or two, thus surrounding the booty, or shifting it nearer 
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the centre, in any case exposing it to more glands, After diges- 
‘tion, the results and the surplus exudation are absorbed, leaving 
finally the undigested skin of the insect on the more or less dry 
leaf-surface.” It will be noted that this, in miniature, is almost 
exactly tha process adopted by the Nicaragnan carnivorons 
creeper. If the species of insect-eating planta were very few in 
number, and were very sparsely found, it might be possible to 
regard them as mere Iusus nature. There are, however, known 
to be several hundred dicotyledons which, in some way or other, 
catch and live on animal food. From such a basia the evolution 
of a giant and man-eating dicotyledon is within the bonnds of 
possibility. We cannot help hoping very mnch that the story of 
the Vampire Vine will turn out to be true, for ifit does, the 
botanists will be able to try some very curious experiments ‘as to 
how these vegetables which are half animals, digest, and whether 
thoir movements can properly be regarded as muscular movements, 
It is true that Darwin administered extremely homoopathic 
doses (000095 of a milligramme) of nitrate of ammonia toa 
gundew, and found the plant responded to the drug exhibited ; 
but it would be far easier to conduct experiments on a larger plant, 
Even as it is, we know that the insect-eating plants secrete not 
only an acid, but a “ peptonising ferment” for the purposes of 
digestion. They also feed, like animals, “on substances at a 
high chemical level.” More that a hundred and fifty years ago, 
Linneus noted that the Lapps “used the butterwort for curding 
milk, a property due to a rennet-like ferment which the plant 
has in addition to the digestive or peptic.” Again, we are told 
that Dr. Burdon Sanderson has “ detected electric cnrrents similar 
to those observed in the newro-muscular activity of animals.” 
The borderland between animal and plant life occupied by the 
insect-eaters is, indeed, one of the most curions and interesting 
fielda of biological study ; and if a plant as a large as the Vampire 
Vine could be obtained to experiment with, discoveries of 
enormous importance to science might very likely be made, The 
Vampire Vine would doubtless stand @ grain of calomel after a 
heavy meat meal without damage or annoyance.—( Spectator. ) 


Tombak 


Is a narcotic, which is known under the name of Nicotiana 

ica, and is enitivated in Persia exclusively, in the provinces of 
Siivee, Kechan, and Ispahan (says a writer in the Kew Bulletin), 
Its quality varies with the place of production, The beat 
tombak is that which is derived from Shiraz. The production of 
thie province varies between 1,500 and 2,000 bales a year, which 
ig almost entirely consumed by members of the Imperial family, 
Tombak of this superior quality is not very abundant and the 
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price paid for it is about 50f. or 60/. the oke, the oke being 
equivalent to 2'8lbs. avoirdupois. The province of Kechan 
i neaeed the second quality of Persian tombak. With small 
eavea like the Shiraz tombak, the product of Kechan is not 
even so abundant. The province of Isphahan is the centre of the 
product for exportation, Its cultivation is carried on on a large 
scale, and the plant which has a large leaf, forms the third quality 
of Persian tombak. It has been vainly endeavoured to grow 
this plant in other localities of Persia and Turkey, and experi- 
ments which have been made in growing Shiraz tombak in tha 
districts of Ispahan and Kechan kave not been attended with 
successful results, This is attributed to the quality of the soil, 
Tombak, which is used in the samne way as tobacco, is cultivated 
in a manner almost identical with that followed in tobacco eul- 
tivation. The seeds are sown in the month of May, and as soon 
as the young planta have attained a height of from 15 to 20 
centimetres they are watered once a fortnight, The harvest takes 
place in September or December, when the leaves are cut and 
gpread upon the ground where they are exposed to the dew for a 
period of 48 hours, and to this exposure they owe the fact of 
their being slightly stained with little black patches on the leaves, 
When carried to the warehouses the leaves are piled one upon 
the other, A alight smoking to which they are subjected in 
the warehouses gives to the leaves a greenish tint. The ware- 
houses are then carefully closed sa as to exclude all air, and at 
the expiration of a fortnight the leaves are sorted and packed. 
In the latter operation the folluwing is the method employed. 
After having separated the leaves one by one, they are placed one 
upon the other, and pressed in buudles of from 40 to 42 okes. 
‘They are then wrapped in pieces of American cloth, which are 
atrefched and sewn up in the form of bales, called torba. These 
torba, which are covered with sheepskins, half dressed, are then 
ready for delivery to the trade. Tombak in good condition 

ked in bales and warehoused in places not too dry, may be 
Fopt without any deterioration for several years,—(Indian 
Agriculturist.) 


- ; an.: 


¢ THE 


INDIAN FORESTER. 


892, . [No 2 


A Tout through Kaumraj—Kashnir. 
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At Duabgah is the State Hop Garden; as yet only a begin- 
ning has been made, so that this year there will be no profit but it 
is expected that as the area is extended there will be a large 
surplus, Hop growing was originally started at the place years 
ago by the Murree Brewery Co., but various complications arose 
and the land was thrown out of cultivation. The Settlement De- 
partment has now taken the matter in hand, is working it vigorously 
and hopes to make it asource of revenue to the State, A difficulty 
is experienced in the supply of hop pulea; hitherto, young deodars 
of 18 to 20 feet in height and perhaps 50 years old, have been cul, 
but it is manifest that this cannot continue. Without seeing a 
singlo forest it is possible to show this: here we have a country in 
which for ages past no restrictions have been imposed on the cut- 
ting of trees ; the village houses are mostly log huts in ench of which 
from 200 to 400 deodar trees are used, so that it ia quite evident 
there can be no forests that require thinning, seeing that the vil- 
Jager, being allowed to take what be liked, would naturally cut that 
which was easiest to carry, this of course meant young trees suitable 
for hop,poles. This was so patent to me that’ when, this year, E 
was asked to supply 50,000 more young deodars, I felt perfectly 
certain without Towing Srinagar that it could not be done without 
ruining the forests; and, having seen the tracts in question since 
then, I find I was well within the mark, for the forests are well-nigh 
ruined as it is. The long poles of Purrotia are now to be used 
for the hops and there is little to object to in this as long as they 
are taken in mbderation aud from places whence they cannot be 
brought in as firewood to Srinafmr. Here we have one instance 
which showa the urgent necessity that exists fore propor system 
of forest conservation in Kashmir: had matters still been ac of 
yore, it is not impossible that as the area of Jand under hops was 
extended ; a year or two hence, perhaps, a lakh of young deodars 
would have been cut for hop poles! 
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Leaving Duabgah the Viji Nala was next visited; this is 
the last valley below Srinagar from which supplies of these stout 
firewood logs are brought out. The march was shors one to 
the village of Panjal and being our first outing in the District 
everything was of interest. There is ne made road but our way 
was along footpaths, sometimes over a grasay undulating country 
and through pretty little villages embosomed in apple, pear and 
other fruit trees, with here and there a giant chinar; then would 
come acres of rice fiefds aud this was mot so pleasant as the path was 
very wet and the ponies wer@ ever id arton slipping nto the muddy 
fields, As the morning: wore on, it became very hot and wa 
were very glad to arrive at our’ gamp pitched on the bank of a 
pretty brawling stream, undg a™ huge walnut tree which com- 
pletely shaded the tent from the sii. The Viji Nala is among the 
the most picturesque of the small valleys in Kashmir.: there is no 
open plain as in the Lidan or Lolab but the hills on either side 
are very low, and being well covered with trees, the view up the 
valley is very fine ; in the foreground is the dancing water rushin 
over boulders and from among the pretty grey green willows ani 
dark walnut trees on the banks, peep here and there charming little 
homesteads; while in the background is the dark green and blue 
of the great Kazindg range. These low hills of the Viji Nala were 
originally covered with dense kail and deodar forest, mostly the 
former ; but, as cultivation has advanced aad the demand for fire- 
wood for Srinagar has increased, the forest has been gradually 
cleared off and towards the lower end where the ranges of hills 
merge into the plains, there are only a few kail trees dotted 
about near and in the fields. As the valley is ascended, more forest 
is seen but the first compact block is not met with till the village 
of Pinjal is reached. This forest is known as Gujar Nar; it was 
thoroughly explored. It is evident from the stumps and general 
condition that this was once a fine forest of mixed deodar and 
kail with a good quantity of other species such as Parrotia, 
waluot, elm, Celtis, Rhus, &., in the ravines, but it is now a 
wreck. It would be difficult to suggest any form of forest injury 
that has not been perpetrated here. The most common form is 
that of barking the trees near the ground: a strip about four feet 
long is taken off completely encircling the tree so that it dies in 
a year or so; after barking, a fire of grass, leaves, &&., is lighted at 
the foot apparently to smoke the surface and make it appear 
that the injury isan oldone, This is partly the work of villagers 
who use the bark for roofing machans in fields, &., and is also- 
the work of the village mochi who requires the bark for canning. 
Many thousands of fine keil apd deodar have been killed in 
this way in Kashmir, Another form of damage is that of hacking 
into the trunk for torchwood (jagni in Chamba, lash here) and it 
is peculiarly exasperating to a forester to see a grand kail or 
deodar with a deep hole cut into it simply to supply a villager 
with perhaps one winter's torchwood. In one part of this forest 
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every kail had been barked after which fire had been applied 
to the grass and undergrowth so that nothing remained but & 
murber of dead blackened poles ; other trees have bad huge holes 
cut in them for the extraction of resin (ganda baroza) avd some 
had holes made merely to hold up the supports for logs to be 
squared, &c, There are ash (Fraxinus floribunda) ja fair quanti- 
ties in this forest but not one can be found that hea not been 
ollarded for the supply of winter fodder for cattle. As there has 
een no restriction on felling, except that a year ago an order was 
issued that rothing under 6 foot girth should be cut, which order 
has, it is to be feared, commanded little obedience, nearly every- 
thing has been cut. First went the young poles used by tho vil- 
lagers for building, then the grées $f small girth as being easist to 
cntand finally anything that-would yield a supply of firewood aud 
ould be egsily got at, There is a standing order that no village is 
to cut any trees for building without written permission ; little at- 
tention is paid to this and several men were caught redhanded, one 
having felled no less than sixty young kail abous 2 feet in girth 
to repair his honse, their one answer when caught is bé khabar\ 
It was quite evident that even the wreck of this forest would 
not escape unless something was done at once, and as this forest 
is valuable by reuson of its proximicy to the line of export, it was 
at once demarcated with pillars and a ten foot boundary line 
cleared round it, Itis possible that in the course of years it 
may become a valuable forest, as it still contains a number of 
fine seed bearers on the crest of the ridge. A good deal of opposi- 
tion was experienced from the villagers while the demarcation 
was being carried out: they objected to any culturable land, 
whether covered with trees, or not, being included in the forest; 
their claim was that they had always heen acenstomed to clear 
what land they liked for cultivation and could not exist unless 
this was continued, theyt were asked where they would obtain 
timber for building, and firewood when all was cleared, and replied 
that God would provide it! This ia merely mentioned to show 
what 6 difficult task is before the Forest Department in Kashmir, 
One thing that must be altered is the method of house construc- 
tion, at present where the village is near the forest, the houses are 
built entirely of young trees: sides, ends, floors and roof trees are 
all formed of poles, with o thatch on top. In this way over 200 
Young deodarshave been counted in an ordinary sized house, 
while some of the large ones have used up as many as 400 
young deodars; no forest, however extensive, could long stand 
auch a atrain.— Where there is no foreat at hand, houses are built 
‘of sun-dried bricks bound together with beams here and there to 
withstand the shocks of earthquake, and this system must be 
adopted everywhere if any forest is to remain to the State. 
In strong contrast to the treatment of other trees is the care 
the Tillegers take of the walaut: whether in village or forest, 
not a leafis touched and no injury is ever done to the bark 
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though this is very valuable for tanning, but then the walnut is: 
a source of income to the villager and he is wise enough for this. 
In fact the walnut trees are one of the sights of Kashmir, for 
numbers, size and luxuriant growth they are probably not to be 
excelled in any country in the world, and among the chief beauties. 
of this valley are the the park-like groups of Walunt in the 
greater number of villages. 

Very few ferns are to be found in the Viji Nala, the princi- 
pal ones are several varieties of Lastrea Filte-Mas, L; Lastrea 
Thelypteris, Desv.; Diplaziwm, japonicum, Thunb; and one 
which is possibly Athyrvwm McDonelli, Bedd. if go, it is one ot 
the commonest ferns here, growing with J. Filie-Mas in 
shady or damp places in great luxuriance, individual fronds being 
4 feet long and over. Should it be this fern, it is surprising that. 
it was not found here and described before I first came upon it in 
the Bhandal Valley in Chamba, There are a few other ferns here 
but nothing out of the common. 

From Panjal our next march was to Kitar Daji in the Hamat 
Valley. After crossing the Viji stream the path ascends over a 
low range of hills and through a lovely forest of almost pure 
ksil and to the ordinary traveller there would be nothing but. 
admiration but alas for the forester! his eye canuot heip notin; 
the grievous injuries done to the forest he passes through and this. 
was no exception ; trees barked, hacked and loppcd were to be 
seen on every side and in the very centre was 8 Goojur hamlet 
but lately established and already making its baneful presence 
felt as was evidenced by the dead trees outside the small 
patch of cultivation, Still, there are some fine compact blocks of 
forest here, and there is yet time to save them from the enemy, 
This is a very tine valley both for forests and landscape, the stream 
traversing it being of large size and one which evidently has a 
great volume of water when at its highest. Above Kitar Daji 
are some very pretty bits of forest scenery and these I explored 
for ferns very soon after I arrived, several species were obtained 
here, Athyrium nigriper Meet. of large size, A. thelypteroides, 
Michx. very fine and A. Filix-femina var. dentigera, Wall or 
attenuata, Clarke. The next morning was spent in an exploration 
for several miles up the valley by a path which eventually crosses 
over the range into the Kishanganga side. This path ascends 
very gradually partly through forest and then over grassy slopes 
till about 7000 feet elevation when the valley becomes narrow and 
there is forest an both sides almost entirely of spruce and silver fir 
and yew, Cultivation and its attendant destruction to the adjuining 
forest has been left behind but though the former ceases, the latter 
does not; higher up a Goojar hut was reached tenanted by one 
family only and yet no less than ten large silver fir were found, 
juat outside the hut, barked only a short time before to roof in 
‘a wretched shanty which will collapse with the first fall of snow, 
Next year, if not prevented, this man will bark another [ot of fine 
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trees to make another shanty and so it has gone on for generations 
past. Is it to be wondered at that the forests are gradually dis- 
appearing in this country 7 Great numbers of mushrooms were 
found on the grassy slopes and a grand supply taken back to camp 
where they were much relished on toast and in stews, &c, Some 
very large specimens of Cystopteris fragilis, Beruh, over one foot 
long were gathered on the banks of the stream, There being no 
friendly walnut tree in this:place the tents had to be pitched in 
the open and it was quite surprising to find how hot it can be 
in the vale of Kashmir at this time of the year. Mosquitoes 
also are a great plague towards evening and curtains are quite 
indispensable, A specimen of “ Kuth” (Saussurea Lappa, Clarke) 
was brought to me hore: this is » very mysterions root, for I can 
find no one who knows for certain the usea to which it is put. 
The Kashmir State exports large quantities to Bombay but the 
demand is an intermittent one ; some years every maund is bought 
up, then for two or three yeara none is gold. From enquiries I 
have made, it would appear shat in Kashmir, at any rate, it is used 
medicinally, one account is that in China it is used in making 
joss sticks, another, that it used to be called Aplotawie awriculata 
or Aucklandia Costus of Faleoner and in en old edition of the 
Calcutta Pharmacopoeia itis called Costus arabica of the ancienta, 
and is said to be exported to China asa narcotic in lieu of, or 
together with opium ; evidently it requires working up, for the 
Kashmir Revenue when it comes is a large one. Tam surprised 
that I never heard anything of it while in Chamba, it surely must 
grow there as well as in Kashmir, After leaving Kitar Daji we 
passed through the Mawar valley which is a jaghir of Raja Amar 
Singh, this contains some very fine forests and isa lovely coun- 
try to travel in; the village of Karil is especially. pretty ; the 
ericamping ground being a level bit of grass shaded by large 
apple and pear trees. TAily Kashmir is the country for fruit, the 
pity is that itis so poor in quality, for though every village 
and even the borders of the forests and fields contain 
many pear, apple and plum trees, hardly any ofthe fruitis worth 
eating ; but in time there is little doubt that the traveller will 
pass through orchards of russets and pippins of sortsand French 
apples, besides European varieties of the pear, for already, it 
is believed, arrangementa have been made by the Settlement 
Department to supply plants to villagers. When the Railway is 
open to the plains, residents of Lahore will probably be able to 
enjoy as good fruitas they can get in England at a quarter of 
the cost, At present, even in Srinigar, splendid European apples, 
that would cost three pence.each in England, can be bought for 
five annas per dozen. 


J.C. Me D. 
(To be continued). 
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Papa ay Every two or three years, Teak trees, more especially those 
12- growing in plantations, seem liable to attacks from the larva of a 
Tortriz, which abounds in suchnumberless strength as practically, to 
destroy the entire foliage of the trees, The most striking of these 
ravages that occur to me is one that took place ia the Kyetpyoogon 
plantation of the Rangoon Division about 1884, and another in 

the Pyun Chaung plantation of the Toungoo Division in 1889. 

In both these cases, the entire foliage was destroyed in April and 
May, shortly after the flushing of the apring leaves. The leaves 
were perfectly denuded of all their soft cellulur tissue containing 

the chlorophyll by means of which the circulation and assimilation 

of the sap are accomplished, and only the bare skeletons of the 
leaves were left uneaten, and these withered and fell in the same 
manner as if they had been shed after normal accomplishment of 
their intended task, These ravages of the Tortria (Tectonae ?) 

are really of very considerable importance, From April till July, 
when the summer flush of leaves comes, the incrementin growth 

ia lost almost entirely, and the later increment of the year must 

to some, and in all probability to a considerable extent, have been 

- affected by the denudation of leaves previously. 

The occurrence of these attacks and details as to their magni- 
tude do not yet find a place in our Annual Reports, although in 
all Wketihood. they do as much (or more ?) harm than a fire, unless 
the latter passes through plantations where the accumulation of 
débris is great. The details are entered in the reserve journal in 
@ general sort of way if the reserve journal is properly kept, and 
it may, perhaps, be incidentally mentioned in a divisional annual 
report, but there the record ends, and the objectionable caterpillar 
is never mentioned to the local Governrgent or the Government 
of India. 

On changes of Divisional Officers taking place, one’s interest 
jin the destructive larva is apt to run down, hence no one haa 
yet, so farasI am aware, made outa list ofthe years during 
which any one particular plantation has suffered severely, By 
such means we might arrive at acorrect estimate of the period 
of complete generation, which would havea scientific interest, 
but which would be of no practical use, it is to be feared, At any 
rate in Europe they have not been able to apply any practical 
measures for obviating or even minimising the ravages of Tortria 
viridana on the oak, or Tortria podana on young growth of 
Beech. 

In Europe the Tortrivide consist of 10 genera and 436 
species. The Tortria viridana, which deatroys the young spring 
leaves of the oak, swarms et the end of June and beginning 
of July, and lays its oags on the leaf-buds in process of formation 
after the midsummer flush of leaves; the larva appears in the 
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following April and May, and enters the chrysalis stage about 
the end of May er the beginning of June. Its generation is 
simple ; it ts of common occurrence ; it sometimes appears in 
darge numbers. 

If tho generation of our Teak Tortria be similarly simplo 
and anoual, (which seems open to very reasonable doubt) how 
can we account for its occurrences every three or four years in auch 
numbers as to denude large areas of plantations of their spring 
foliage? It can evidently not be the result of ‘unauecessful fires 

rotection, leaving the poles and saplings in a somewhat debi- 
iitated condition, for the ravages are found occurring sometimes 
after successful protection, and in plantations forty or fifty miles 
apart, in one of which fire-protection may have been successful, 
while in the other it was not. Thus, in 1889, when the Pyun 
Chaung plantations were denuded of their leaves from April till 
July, similar phenomena, though not quite in such a conspicuous 
degree, occurred simultaneously through the Teak plantations in 
the Saing and the Swa. 

In the oak forest around Erfurt serious damage was done 
during four successive years (1869-1872), whilst a similar record is 
shown for the university forests of Greifswald. Kyetpyoogan is said 
to have suffered much in 1889 and portions of it have been 
damaged again in 1890 and 1891. In Europe no active measures 
-can be adopted against Tortria viridana: Hess, one of the 
highest authorities on the subject, can only recommend the pre- 
gervation of birds which feed on grubs, and adds “in regard to 
its destruction hardly anything can be done.” 


The European species which attack the oak and the beech and 
spend the time of their chrysalis stage either in cracks in the 
bark or in rolled up leaves attached to the upper branches. Those 
species however which athack conifers 7, histrionana, murinana 
buoliana, &c.) pass their chrysalis state either in flimsy cocoons 
spun at the base of twigs, or else on the ground, Thus: Zortria 
murinana, which attacks the silver fir, after continuing its work 
of destruction on the needle-like leaves from April till June, lets 
iteelf down to the ground by a cobweb-thread-like emission, and 
-enters the chrysalis state on dead leaves covering the soil ; about 
a fortnight later the amall butterfly appears as perfect insect, 

This is exactly what takes place in the case of our 7, Tectonae ; 
about the end of Mea in going through plantations that are leaf- 
Jess from their attacks, one can see thousands and thousands of 
the caterpillars working their way down to the ground on delicate 
cobweb-like threads proceeding from the leaf-skeletons forty to 
seventy feet over-head. 7. murinana is therefore evidently the 
European variety which interests us most and in regard to which 
we can learn something of use, The measures adopted to prevent 
sand destroy it are :— 
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Prevention, 


I. Mixture of the silver fir with other t1 
to clearing, weeding and thinning. 
2. Protection of its enemies (birds). 


Destruction. 


1. Smoking out of the larvae by burning green branches 
during damp weather in May. 

2. Driving swine into the forests during the first half of 
June, when the chrysalis are on the ground. 

3. Removal of the dead leaves from the soil during cbrysalis 
stage. 

SU. Cutting out of trees badly attacked. 

With our system of fire-protection, therefore, we appear to 
be doing our very best to foster and propagate this pest of our 
Teak productions ; this is the first conclusion that can be drawn 
from what has been said above. The second conclusion, and from 
a practical point of view the more important, is that our pure 
plantations of Teak are not, perhaps, so well adapted to the re- 
quirements of nature as mixed plantations would be, and the ques- 
tion may well be raised whether, or not, to a very much greater 
extent than at present, Improvement fellings in carefully selected 
Teak producing localities might not, to a great extent, take the 
place of our planting operations, as combining the advantages of 
a more natural treatment of the Teak with a diminution of the 
danger from this insect enemy, whose interference with the devel- 
opment of our plantations has not hitherto, in my opinion, received 
sufficient attention. That the Tortrix, however, does not spare 
Teak trees in a mixed crop, or even isolated trees, has been ob- 
served this year in the Kangyi reserve of the Tharrawaddy Divi- 


sion, 
JN. 


Famine, and the Forests of Bellary. 


We extract the following from the ‘Madras Mail’ quoted 
in the ‘Indian Agriculturist ’ of 26th December, as likely to be 
of interest. It shews clearly that, especially with such enlighten- 
ed officers as Mr. Robert Sewell, the present Collector of Bellary, 
the policy which was inaugurated by Sir M. E. Grant-Duf under 
the advice of Sir D. Brandis of enlisting the sympathies of 
Madras Revenue Officers in the work of Forest Conservancy, has 
had excellent effects. 

“ The cattle, of course, are badly off, and had it not been for 
‘the grazing available ou the Sandur Hills thousands upon 
‘thousands would have died. With reference to cattle mortality, 
‘Mr, Sewell has some very sensible remarks to offer, He thinks 
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“that "4itéewan ever be gathered from general statistics which 
* show dfy Tinh ber of deaths or increase of the number observar 
* able of hatiéterved or miserable animals, for the reason that 
* most stock-owners have far too many animals, and they take 
* no pains to stall-feed the old and useless ones, but drive them 
‘ off to pasture as they can; and it is amongst these that the 
“searcity of fodder makes itself first felt. But their death is 
‘ really a relief to the owner, and is often positively a gain instead 
‘of aloss. Ploughing cattle and the better kind of domestic 
‘cattle are stall-fed, and it is the loss of these only that is really 
“serious.” Further on he adds:—"I should mention that I am 
‘ doing my best to avoid the necessity of throwing open the forest 
“reserves, If the reservation is to be any good at all—if the 
‘whole theory is not fallacious—we are, in this district, of all 
‘ others, in need of increasing the annual rainfall by increasing 
* forests and trea-growth in every available locality, and to throw 
‘open the forests is to condemn all young growths to utter des- 
‘truction, The herdsmen, as I have myself seen, strip the trees 
‘ of every loaf (and therofore kill them), break down the saplings, 
‘and ruin all hopes of successful growth for many years to come. 
‘ It may seem very hard-hearted, but I care little for the class 
* of old and useless cattle previously alluded to, and want only to 
‘secure the stall-feeding of ploughing and useful domestic 
* animals,” 

It would be well if some of our North Indian Collectors 
would make similar practical personal observations to those made 
by Mr. Sawell : except occasionally for Shikar they seem rarely 
to enter a forest and never to take an interest in its improvement, 
The Sandor Leased Forests contain, usually, @ magnificent 
supply of fine fodder grass, but they also are badly in want of 
rest to allow the tree-seedlings to come on, and it would be tho 
greatest of pities if they were allowed to be overrun by poor, 
almost useless herds, while a little management would admit of 
the cattle being fed on cut fodder. We are very much pleased to 
see Mr. Sewell advocate, what the Madras Forest Officera have 
long advocated, the clearest of distinctions being made between 
the valuable well-bred domestic cattle which are used for plough- 
ing, for well-work, and for draught ; and the miserable undersized 

~ ‘weak herds whose only use is to give manure, most of which only 
serves for fuel, and to provide, when they eventually die, hides for 
export. We hope Mr. Sewell’s views will meet with approval by 
the authorities and be adopted elsewhere, wherever possible, and 
tend to encourage the ryots to improve the quality of their stock 
and by restricting miscellaneous breeding, maintain only the 
anima's which are really useful, the great benefit of the forests 
and of the pasture supply of the country. 
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Forest petitions in Ganjam. 

We recently gave some extracts from the ‘Madraa Mail’ 
with the text of extracts from an address to the Governor of 
Madras from the people of Hospet in Bellary, with hisreply. The 
following similar extracts from a petition presented to Lord 
‘Wenlock in November 1891 by townspeople of Berhampore in 
Ganjam may asleo interest some of our readers, The address 
said :—“ Whilst we readily admit that the conservancy of Forest is 
“a matter of prime importance, we beg to point out that the fees 
* now levied by the Forest Department are very excessive and are 
« pressing very hard especially on the poor and on the ryote, The 
* fee formerly charged on a cart load of bamboo thorn was four 
“annas; but now it has been raised to Re, 1-4-0 and the result 
“is that the ryots find it impossible to properly fence their fields 
* against cattle trespass. So with regard to dry fuel, the seigni- 
* orage has been raised at one leap from four annas to Re, 1-4-0 
* a cart load, and in consequence the pours classes often eat food 
‘that has not been properly cocked, So greviously do these 
* measures press upon the poor that we feel we cannot too strong- 
* ly urge upon Your Excellency’s attention the need fora speedy 
¢ yevision and material reduction of these rates. Closely connect- 
“ed with these matters is the loud complaint of the ryote about 
“the insufficiency of pasture, They say that most of the avail- 
* able Government waste land is being demarcated and reserved 
+ without sufficient regard to the urgent need of pasture lands for 
+ the ryots’ cattle. So much of the District's welfare depends on 
* the ryots’ cattle being in a fit condition, that we beg that Your 
2 Bxeellene will give this matter your favourable consideration.” 

Lord Wenlock replied as follows:—* As regards the bard- 
+ ships resulting from the carrying out of the foreat laws and rules, 
*no doubt it is difficult for those who pay fees to thoroughly 
* appreciate the fact that their payment ia uesirable in their own 
“{nterests ; but it is the bounden duty of Government to protect 
‘the forest and to improve the pasturage of the country, and in so 
« doing it endeavours as far as possible to minimise the resulting 
‘hardships and to raise or lowcr the fees prescribed with due 
“regard to the resources of the payers aud to the character of the 
‘season. I trust that in future, pasturage may be provided at 
* almost nominal rates; but at present you are paying but one 
‘ Rie per Idhd of grass, a fee of which it ia hard to complain. 
«These are times when even this might be advantageously re- 
‘mitted. Its payment, however, as arule, ensures pasturage for 
‘the better cattle in years of drought. In such seasona the older 
and less useful animals no doubt suffer, but it would be the first 
«duty of Government, when all head of cattle cannot be saved, to 
* endeavour to keep alive those which .re absolutely necessary to 
‘the cultivator. In respect of seigniorage rates levied on bamboos, 
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* the general rate sanctioned by Government is Rs 1-4, but the 
* Collector has the power of reducing it and he exercised this 
‘power and reduced it to 8 annas, whereupon the Board of 
a Revenue finding that this District did not contribute its fair 
‘share to the expenses of forest conservancy, and that a higher 
‘rate might reasonably be levied, raised it to Re. land I must 
‘remark that private owners charge considerably more, and that 
‘Government must obtain at least a reasonable return,” 

That it is not only the Governor and the officials in Madras 
that hold strong opinions on the necessity for a firm and continu- 
ous forest policy, is clear from the following newspaper extract.— 
“ The Forest Laws.—From the proceedings of the National Con- 
‘ gress on their third day we see, says the Madras Times, that a 
* motion was advocated enrnestly entreatiug the Government to 
‘ mitigate the harshness of the forest laws) We sincerely trast 
‘that Government will do nothing of the sort, for while we 
‘sympathise with the poople on whom the sins of their fathers 
* have been visited, we cannot in justice to posterity urge that 
‘the punishment should be lightened, for itis nota whit mora 
‘severe than the occasion needs, and has already been delayed 
‘for aome decades too long. Lord Wenlock has spoken more 
‘than once admirably on this subject.” 

The ‘harshness’ complained of lies in the rates which are 
charged under order of Government for produce removed by 
purchasers, not from the Reserved Forests but from the Reserved 
and Unreserved Lands. To sny one who may think these rates 
very ‘harsh’ we suggest a careful examination of them. Ib 
would not be easy to make them much lower than they are and 
rightly are. We doubt if the native gentlemen who prepare these 
‘alifones really themselves have ever gone into the question— 
the paragraphs, we siépect, are only too often suggested for 
‘insertion by some one directly interested not in the supply of 
the villagers so much as in the trade in forest produce, 
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~ The products (minor forest produce) alluded to in the Kash- 

mir Report (Indian Forester, September, 1891) are inieneeting 
and some of them, if not all, easily identifiable, 

ae eee ct roducts are noticed :— & 

'1) Those of the upper or temperate hill forests: 
ee eee oni Rebate sbont Sande ents (2) thons of 

1, Banafsha or violet, is well known: the flower is dried 
and is said to be diaphoretic, also eaid to be laxative, The species 
in given as Viola ens, the root (bekh-banafsha) is said to act 
like ipecacuanha. In the Hazdra hills I have found a dark 
flowered violet, beautifully scented. Stewart notices this as 
¥. Pairinii, DO. 
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2 Kahzabau (Kéh-or géo-zab4n—' Cow's tongue’, from ite 
rough leaves), the flowers, leaves and roots are all used. It ia ssid 
to be imported from Afghanistan. The flowers sent to the Punjab 
exhibition were cuttings of Boraginem, perhaps Anchusa sp. or 
Onosma. The root called “ Ratanjot ” is used for dyeing red: 
various plants are probably collected under this latter name. 

8. Bihi-déna: are the seeds of the quince: is this wild any- 
where? The seeds are mucilaginous ‘ahold boiled, In Europe, 
hair cosmetics (bandoline, &.) are made with them. Demulcent, 
cooling. 

4, Zfra: the traveller in the hills must have noticed this 
{elon flowered unbellifer. Carum Carui (or C. gracile) is the 

lack zira or carraway. Safed or white 2fra, is cummin, 
Cuminuwm cyminum : this is said to be wild on the N. W. 
frontier, but does the writer not mean Bupleurum marginatum, 
the seeds of which are also aromatic? 

5, Guehhidri, are those shrivelled dry ‘morels’ which ara 
strung together on a coarse string and sold in the bazars in 
Kashmir. Dr. Cooke found, in a string sent to him, two species— 
one he named Morchella deliciosa, and the other M. gigaspora 
nov. sp. 
na Kooth (Kfith) is the strong-acented root which is used to 
preserve shawls from moth, and is, or used to be, alwaya packed 
up with bales of shawla and woollen gonda from" Kashmir. 
(Aucklandia Costus or Saussurea Lappa.) It is said to be largely 
exported to China for use.as incense. It is noted as _a monopoly 
of the State ; that is, the Court haa the right of buying from the 
collectors all the produce at a fixed rate. The books distinguish 
two kinds of kith (as applied in medicine) one called ‘ shirfo, 
or sweet, the other ‘ talkh ’ or bitter. 

7. Kour (perhaps for Kur not Kaur?) some kind of root is 
meant apparently, Holarrhena antidysenterica ia called 
*Kawar’ in some places, also KGrd; but it is the seed and bark 
of the smal! tree that are used, so that something else must be 
meant ; perhaps Gentiana Kurroo? or a valerian ? ‘ 

8. Dbarékari: (this appears te be drisikarf or dresikari also 
called egilbir or Akalbir.) A yellow dye root, for silk chiefly ; 
root of Datisca cannabina, 

9. Malin: as no accent is used, it is impossible to say what 
is meant, MA@lan? or Malin? or Malin ?(both short) Stewart 
mentions a Kashmir root (exported, he says) called miilin; it is 
used in a pbunded state and applied to abscesses :—this he refers. 
to Solenanthus sp. (Boraginec.) 

10. Rasaunt is ordinarily a yellow substance obtained by 
boiling nearly to dryness the juice of Berberis sp.: the Reporter 
says that the product is obtained by boiling the root of Kanbel; 
this I cornet identify. : . 

13, tia interesting to note that Sapindua is used as 
source of danddsa as well as Juglana: the astringent bark s 
used variously ; especially as a tooth cleaner, 

° 
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15. Uniab, is the Bazar name for the fruit of the Ber 
(Zieyphua sp. var). Surely this name is not used for the wild 
fruit (Beri, sinjll in Kashroirly, 

17. Dhép is noted in connection with Kat; and indeed 
Dolomicw macrocephala is used as incense (Dhup), and grows in 
places like those where Suussurea would be found, at a still higher 
slevation, 


18. Harvi is said to be » poison—evidenily # root. It. is’ 


unknown to me, possibly Aconituin ? 

19. Wild ginger, is too vague for identification ; probably 
“ banbaldi” «(bazar Kapiir, Kachri) Hedychium spicatum is 
meant. 

20. This gives another name for the Birch-bark on which 
orders, lotters, &c. aro written in Kashmir and in Chamba. The 
bark is used for wrapping and packing: it is noted as a State 
monopoly; does the writer mean ‘tuz’ or ‘taz’ or tiz? 

21.” Revas (edible) perhaps for riwds or ribés, the shop name 
for rhubarb stalks, aa pawan is for the root, (No. 28 of the 
Report.) The species of Rhewm are several, in the Himalaya 
from 6,000 feet to great heights, indeed to the snow line. 

22. Bartang (Bartang): is this Plantago sp?-and the 
fsabgol of the druggists’ shops 7 

23. This I cannot trace. 

24. The same:—Kanocha in the druggists’ shops is the 
seed of Salvia Boorovoftian, or other species said to usefu) 
in dysentery, &. (called alao Kalauncha), 


25. Werch, is referred to Acorus Calamus: it is an aromatic © 


tonic : ifso, it is a semi-aquatic or swamp plant, with a long 
branching rhizome creeping in the mud. Farther enquiry is 
needed : there is some doubt whether an Jris root ia not meant. 

26. Aftimun, is the same as akds bel, the Cuscute refleca, 
well known aa a pest on trees. 

27, Kasts, is really (as found in druggists’ shops) in part 
the seed of this same Cuscuta ; both these names are shop or 
officinal terms, not local. 

28. Ravand (Réwand or Revand)is the rhubarb root. I 
believe the Himalayan species are not determined very well: it 
seems coptainly the case, that some species, though, giving the 
pleasant’ Bub-acid stalk (réw4s) have no material quality in the 
Toot, or only have it in a very inferior degree, ‘ 

29. Uskhuddus: this is a (perhaps the Report-writer’s, per- 
haps apopular) corruption of Ustukhadus : which is the oftcinal 
name of a drug recognized in the Yundni medicine practised by 
Hakims. Ic affords a curious substance of what is often observable 
in Hakims' drugs. The Yundni medicine is simply copied through 
Arabic translations from the old Greek writers. Now these latter 
had a drug, Lavender, or Lavanduia Stechas, but the (Arabic) 
Ustukhédas is merely a “juggle” of the Greek Stoikhas (Stoik- 
hades, inflexed). All the specimens we examined were Prundla 
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vulgaris, which grows freely all over the hills: it is quite inert 
and of course possesses some of whatever virtues the aromatio 
Eavandula has, But the Indian Hakitns were bound to find 
local plants to fit in with the rough descriptions of the plants in 
the Greek medicine books. How rough they are may be seen by 
reading the “ Mahiyat” or essential features of the drug plants 
ag given in such authorities as the “Makhzan-ul-adwiya” &e. Lavan- 
der was widely described as a spike, with a distinct calyx to each 
floret and a lilac or purple hooded flower ; and this, as the Lavender 
does not flower in India, is referred to Prunella which now is 
found in druggists’ shops as Ustukh4dts, Many other druge of 
European origin, in the Greek books, have these Indian substitutes 
found for them, owing to rough similarity of form, without the 
remotest reference to properties or efficacy | 

Turning now lw te products of the Jamé (lower) hills, 

1, A’mila (4mla or aonldis the well known acid semi-trans- 
lucent fruit of Phyllanthua Emblica, fancifully called ‘emblic 
myrabolam,” because so often used in native medicine with the 
two “myrabolams” (Terminalia Chebula,and Tf. Belerica). The 
three are pounded together as an astringent, with or without 
salt, to form “ triphadé "—the three-fruit compound, 

2. Balela or Bahera, 7. belerica. Th earful 

8, Holela or har, and harar, 7, Chebula } enue ae Ue 

4. Amaltds: the well kuown long (black when ripe) cylin 
drical pod of Cassia (or Cathartocarpua) Fistula: it is purgative, 

5. Shell-lac (sic) does not grow on any tree: crude lac is the 
product of an insect puncturing the bark of ber and other trees 
and it is made into ehell-lac by melting and straining through 
cloth when liquid (and thus removing supuritice) it is allowed 
to drop and apread out on broad pieces of plantain stem (Khelé) 
to which it does not adhere, and then dries. Then it is shell-lac 
or purified lac. Or rather ‘ shell-lac’ is spplied in Europe to atill 
farther refined lac; it is, I believe, dissolved in spirita and evapor- 
ated, forming thin sheeta which break up into little bite like shells. 

6. and 7. Need no remark, 

8. Is “Kishta” wnripe peach and wild apricot dried: used 
in dyeing, and to clean silver (for which it is first rate—the silver 
article is covered with e stickly paste or soap made of kighta and 
water and than heated hot ina charcoal fire.) ve 

10. “Qillo” is found in the shops as “Sat-gil6”; i.e. the 
fecula of the root collected and dried. Stewart says, the “ dry- 
extract: ” to me it looks like collected powder or feoula, Tinos- 
pora cordifolia (Coceulus, DC) 

11. Harmal: the drug so called is abundant on waste 
broken ground in the plains: at one time the seed was used in 
Europe in dyeing a peculiarly “ Sieuna” brown, known aome years 
ago as “Bismarck brown.” Curious superstitions exist among 
natives about burniog the seeds to drive away evil-spirita. 
(Peganwm Harmala) (Rutacee.) 

ry 
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12. Bil-kath, or Kath-Bel. (wild Bel) is Feronia Ele- 
hantum or perhaps Aegle Marmeloe, which is cultivated as the 
fa or “bael” fruit, Aegle is, I understand, found wild also. 

14. Mil-Kangani, The red seed of the large shrub* 
(rerdly tree) Colastrus paniculuta, given to cattle, as alse to men 

for rheumatism ; an oil is got from he seads, and used both inter- 
tally and externally for the latter complaint. 

15. Wawring, (W4-warang, Wai-warang, also bé-barang,) 
referred to Myrsine africana: the berry of the shrub is anthel- 
mintic (ripe in October). The bebrang” of the medicine book is 
called “ Ambelia Ribea” but this is not an Indian species, at least 
not in the Panjib. A similar name appeara to be given to the 
seeds of another plant, also anthelmictic Rottlera tinctoria (tree 
called Kamila or Kaméla) 

16. Taj—is a name for cinnamon bark ; and heve, I aw 
applied either to Cinnamomum albiflorum which occurs in the 

imalaya (Stewart) or some Cassia ? re 

17. Meddsak: is the bark of Tetranthera Rowburghtt 
pounded and wetted with milk, &c., and applied to contusions, 

18. Baroza, (often ganda-biroza) is the crude resin or turpen- 
tinue (not gum) of chil (Pinus longifolia). 

19. Chalwd (or Chilwa) is the seed of the Chil pine. Is thia 
used for food ?—It is not meant, I suppose, to refer to the 
chilghoza or edible seed of Pinua Gerardiana. 

Aa to the fruits said to be wild. What is meant by 
Apples : are these wild (edible) Crabs? The wild pear is perhaps 
kaint (Pyrua Pashia). Sour grapes (sic), what are they 7 I found 
wild grapes in Kéghan quite edible, small, black and sweet, are 
vey originally wild ? Is there any Plum (Alucha or Prunus 


wild ? Peaches are practically wild in parts of the hills, so ue 
Spricots. 
Oxford, Nov. 1891, BP, 


* No‘e.—Climber, Hon, Ea, 


The ferns of Pachmarhi and those of Mahendragir, 


While at Saharanpur lately, I was looking over some intorest- : 
ing collections made by Fee , F, Duthie in the Hills of the ~ 
ng 


Central Provinces ; ani patios ularly struck the number 
of interestin; ferns which be had found, which I seul not have 


expected to have occurred in that locality, I asked him for a list 
orhie collections, He has, consequently, kindly supplied me with 
the following i~ 


e 
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Gleichenia dichotoma, Willd. 
Cyathea apinulosa, Wall, 
sophile, glabra¥ Hook. 
Davallia tennifolia, Sw. var. Chinensis, 
Adiantnm eandatum, L. 
i Capillus-Veneris, L, 
Cheilanthes farinosa, Kaulf 
Pteris longifolia, L. 
» quadriaurita, Retz. 
Asplenium heterocarpum, Wall. 
ss esculentum, Presi 
Nephrodium calcaratum, Hooker var. ciliatum. 


- falcilobum, C, B. Clarke 
a eochleatum, Don 

” sparsum, Dou 

- molle, Desv. 


e gicutatium, Baker 
Nephrolepis cordifolia, Pres] 

7 exaltata, Schott 
Polypodium multilineatum, Wail, 

5 lineare, Thunb, 
Acrostichum appendiculatum, Willd. 


(Note.)—Pinnz of barren frond all acuminate 
caudate instead of blunt. Pinne of 
fertile frond very long (C. W. Hope) 

wt variabile, Hooker 
Osmunda regalis, L. 
Lygodium pinnatifidum, Sw. 
Angiopteri evecta, Hoffm. 
In all there were 26 species. Pachmarhi lies at the highest 
int of the Satpura Range, in latitude about 224 degrees N. and 
Enngitude 78} degreer E. and the species of greatest interest among 
those enumerated are the Acrostichum appendiculatum, the huge 
fleshy Angeriptions evecta, and the two tree ferns Cyathea and 
Alsophila. It was also interesting to find the flowering fern 
Osmunda regalis and the Gleichenta. 

A few years ago, I paid a visit toa very interesting moun- 
tain on the East Coast, 4,500 feet high and only ten miles from 
the sea, off the little Port of Barwa in Ganjdm. The mountain 
is known as Mahendragiri and it lies in the territories of the 
Raja of Mandass, It is, like Pardsnath, a celebrated Jain place 
of pilgrimage and the temples alone are interesting and are fully 
described in Professor V. Ball’s “ Jungle Life in India.” But the 
botany is extremely interesting, for on Mahandragiri, seem to meet. 
the North and the South, the Himalaya and the Nilgiris. It isa 
matter of the greatest regret that I have not kept any list of the 

ants in general; but as, on my return to Chioncole, I met. 
te -f Sewell 0.5. then Sub-Collector, and [ found Mrs. Sewell 
ry 
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had collected ferns also on Mahandragiri, I drew up the following 
list of thirty four species found on the mountain. 
Gleichenia dichotoma, Willd, * 
Cyathea spinulosa, Wall. 
Aleophila glabra, Hook, ‘ 
Davailia tenuifolia Sw. var. Chinensia 
r) pulchra, Don 
Adiantum caudatum, L. - 
»  Junalatum, Burm. ay, eRe a 
i Capillus-veneris, L. Lo 
Cheilanthes tenuifolia, Sw. 
a farinoss, Kaulf. 
Pellwa concolor, Langs, and Fisch, 
Pteris pellucida, Prest 
» quadriaurite, Retz 
» Aquilina, L, 
Blechnum orientale, L. 
Asplenium laciniatum, Don 
» _ crinigerum, Bedd. 
»  @repanophyllum, Baker ae 
- oxyphyllum, Hook. cats 
. esculentum, Presl o) Gk 
Nephrodium cochleatum, Don 
es sparsum, Don 
a molle, Desv. 
» -unitum, L ee 
er cicutarium, Baker » 4 
Nephrolepis cordifolia, L. = ae 
» _ exalta, L, cite 
Polypodium multilinestum, Wall. ra 
a lineare, Thunb. 
membranaceum, Don, 
» _  fissum, B). 
Hemionitis arifulia, Burm, 
Lygodium pinoatifidum, Sw. 
Angiopteris evecta, Hoffm. 

It is worth mentioning that a year or two lster, I found 
further south, on the Rumpa Hilla, Lindsaya ensifolia and 
Nephrodiwm pteroides with mostly the same other species as the 
above list, Mahendragiri lies at about 19 degrees North latitude 
and 844 degrees East longitude and its slightly more southern 
latitude accounts for the presence of such otherwise wholly 
southorn spccics as Pella concolor, It is noticeable that we 
did not find Osmunda regalia or the two stream-lovin, 
Nephrodia. Possibly, the time of year, (March) when it is hot and 
dry on the East Coast, was against ua. 


J, 8, GAMBLE. 
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Another Last Tiger. 


‘The sun was already low io the horizon on a January eve- 
ning when the writer, followed by a shikari carrying a blanket and 
@ spare gun, proceeded cautiously along a cattle track leading 
through scrub jungle to the spot where lay the remains of a 
buffalo, said to have been killed the night before by a large 
tigeess. Not much time waa lost in climbing into the “ Machan,” 
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nor was much needed, for it seemed even in daylight to be un- 
necessarily low and as the evening advanced it appeared to 
become much lower! After the quiet departure of the shikari an 
hour passed in silence uninterrupted save by the noisy crows 
who closely investigated the kill but declined to alight and taste, 
4 circumstance held to show that the tiger had not yet given up 
all claim to his supper , then sunset, the exit of the lowing cattle 
from the forest, the voices of the passing cowherds conversing 
with the watchers in the distant fields, followed by dusk and a 
feeling of intense solitude. The buffalo lay uhder a grmll tree to 
the left of an open space, once one of the main entrances to a 
fort now in ruins; on each side of the “mackan” the ditch and 
mound of this fort overgrown with deuse jungle were still descri- 
able in the evening gloom, for the tree bearing the “ Machan” 

Tew almost in the ditch and the opposite mound was only a few 
fect below the level of the ready rifle. The moment for the arri- 
val of the tigress if she intended to pay an evening visit had now 
come, and that she was in the near vicinity was suddenly proved 
by the scolding of a solitary monkey who had taken up his quar- 
ters for the night not a hundred yards distant; and sure enough 
after a couple of minutes which seemed an age, shadowy form 
was visible to the strained sight but too distant to make it worth 
while to risk firing when the rifle sights were useless in the dark- 
ness, Another few minutes passed and then suddenly, as out of 
the earth, the outline of a tiger was seen advancing to the kill 
and only a few feet distant from the “ Machan.” As the rifle was 
slowly raised, the tigress, evidently suspicious turned her head and 
tooked full at hgr fate. It was the last I saw of her that evening, 
the report of the rifle was followed by two angry roars and 
through the smoke it seemed as ifthe beast was intent on re- 
venge, for she appeared to rush in the direction of the flash and 
then suddenly to disappear. It must have been full twenty 
minutes before the cautious whistle of the Shikari bringing up 
an elephant was heard, and so home to the cosiness of a camp fire 
and dinner table, where the chances of to-morrow’s search were 
fully discussed. The next morning early, three experienced trackers 
covered by the rifles of two howdabs were busy examining the 
faint marks on the hard soil and translating the story of the pre- 
vious evening. One of two short hairs and a elight scratch in the 
ground showed that the tiger had been hit, had fallen or lurched 
evidently to one side and had then made off ata run into the ditch 
to the right of the tree. Another 20 yards, covered by inches by 
the trackers, and blood was found, and then to these men, whose 
keenness of sight was only equalled by their courage, the work 
became easy, For hours the tigress was followed over the worst 

ossible country, precipitous ravines, thorny scrub, and dense 
Leis ‘ill e warning grow! proclaiming her vicinity, each tracker 
was in an instant 15 feet up a tree whilst the howdaha eagerly 
advanced to the prey. But the end was not to be 80 soon, Bhe 
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tigress was apparently too sick either to fight or to run far, at 
every fifty yards she lay down waiting only to move on as the: 
trackers approached, and midday had passed before it was decid- 
ed to abandon the trail and on the morrow adopt the plan of 
sending guns ahead to intercept her anticipated path. On the 
morning of the third day the track was again taken ap and it was. 
soon evident that the tiger had remained all night where she had 
been left the day before; she atill refused to face the elephants. 
but by dint of careful driving she was forced into open countr: 
where for the first time she showed herseif in charging the ad. 
vance guard with angry roars. Having thus asserted her inten- 
tion to accept battle, she took up her quarters under impenetrable 
thoros where she succumbed after repeated attempts to charge and 
damage her enemies. The tigress was a young animal about 9 fees 
long with a winter coat in splendid condition. The bullet fired 
from the “ machan" from a ‘500 express rifle had struck on top 
of the left shoulder but had injured no vita! part, once more pro- 
ving my theory that a hollow fronted bullet in the shoulder of a 
large tiger does no immediate vital damage, and that the middle 
of the body is the spot to aim at if indeed aims can be taken. To 
me this experience of tracking over diffcult country was new 
and specially interesting. I was filled with astonishment and 
admiration a6 the coolness and sagacity. of the trackers who follaw- 
ed the tigress from the kill to her death with the keenness and 
fidelity of bloodhounds, and I felt that from start to finish I had 
enjoyed more true sport than if I had killed half » dozen tigers 
with a line of elephants. 
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Collecting Mosses. 


Mr. Duthie is collecting materials with a view to compiling a 
list of moaaea known to occur in North-Western and Central Tndia, 
and would be glad to receive specimens from any persons interest- 
ed in the subject, Every kind of moss, mre especially fruiting 
apecimens, would be acceptable. After gathering the specimens, 
all that is required in the first instance is to lightly press them 
between sheets of absorbent paper in order to remove the mois- 
ture, and a tickes should be placed with each kind stating the 
locality where, and the date when, collected, and the parcel may 
then be forwarded by sample post bearing, to the Director, 
Botanical Department, N. India, Saharuopur. Any one wishin, 

to receive the names of specimens contributed by them should 
retain a duplicate set numbered in correspondence with those: 


sept to Saharanpur. 
e 


76 A CURIOUS FIND IN A WALNUT TRER. 


Casuarinas. 


A few of these elegant Australian shrubs are grown in our 
conservatories, and some even form part of the repertory of the 
table-decorator, Their chief interest, however, is botanical. M. 
Treub, the eminent director of the Botanic Garden at Buitenzorg, 
shows that the pollen-tube, instead of entering the nucellus 
through the micropyle, as is customary, makes its way through 
the chataza. On this account Dr. Treub has divided flowering 
plants into two divisions, viz, Porogams, including the Mono- 
cots and Dicots, and Chalazogams, comprising the Casuarinas oul. 
The pollen-tube in some cases branches at the end, and the whole 
course of development of the female flower is different from that 
of ordinary flowering plants—( Gardener's Chronicle). 


Forest of Box. 


Noar Antkjel may be seen the remains of an old Box-tree 
forest. This tree is now rare'even in the Caucasus ; a wood con- 
taining about 20,000 trees, ranging up to 2 feet in diameter, still 
stands at a higher elevation near Bsipp, but has recently been 
purchased by an English company for nearly one million dollars. 
A Box forest, says Dr. Dieck, in Garden and Forest, is the 
genuine forest of the fairy tales. “No soulcan be so dull as 
not to feel its influence, Hardly a ray of sun can penetrate its 
thick roof of foliage ; perpetual twilight and solemn silence reigns 
within it. All the trunks, all the knotted branches, all the twigs 
are thickly covered with long trails of moss, while the dark soil 
beneath beara ouly a rare tuft of Verus or group of shrinking 
fungi. No bird’s voice is heard, no insect whirs through the air; 
only tha rustling of the tree-tops and the moaning of the wind. 
twisted boughs breaks the church-yard stillness of this ghostly 
wood." —(thid.) 


A curious find in a Walnut tree. 


Whilst a large walnut tree, which had been purchased by 
Mr. C. Smith, gunsmith, Newark, from Denton Manor, was being 
sawn at Mr, Jas. Smith’s timber yard, London Road, Newark, a 
curious discovery was made. The trunk was about four feet 
diameter, and on the saw going down the centre a hole was 
found about six inches long, full of quicksilver. The hole had at 
some ancient date been bored out, and the quicksilver inserted 
and plugged up. The plug, which was made of deal, was found, 

- oe 
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and beyond it had grown in the conrse of time eighteen inches 
on either side of solid walnut. Gunsidering the very slow growth 
of walout, atree of this dimension must have taken several hun- 
dred years to produce, and it is conjectured that the hole could 
not have been made less than two centuries ago. What was the 
object of inserting the quicksilver it is difficult to surmise. The 
tree stood in Denton village, close by the side of the footpath,— 


{Timber Trades Journal.) 


Utilization of cut ‘grass in Reserves. © 


‘The Collector of North Arcot has issued a most useful and 
timely proclamation to the ryots of the District asking them to 
devise means for the prevention of a recurrence next year of the 
great mortality among cattle, The Collector remarks that the 
“ stalk of paddy straw in the district is almost mil, and owing to 
the failure of one monsoon and deficiency of another, it is not 

“likely that there will anywhere be more ‘than one wet crop this ~ 
year. Again the area of wet land cropped to date is considerably” 
less than normal. It is, therefore, certain that there will be an 
insufficient stock of dry fodder for next year, 1892, and unless 
there should be very good mango showers in April and May, and 
a good and early South-West Monsoon, the mortality amongst 
cattle is likely to be repeated.” The ryots have been warned 
therefore to take warning by the past and to take precautions for 
the future. The means suggested are to cut, dry and stack the 
grass which grows abundantly at present in the forest reserves, 
and which would make excellent fodder in the hot weather. 
Grass is also allowed at present to be cutin all forest reserves 
free of charge, and permission has also been accorded to stack 
the dry grass in the reserves till required for use. Revenue and 
forest officers have been asked to afford every facility to the ryots 
to cut and stack the grass in the reserves, Mr. Le Fanu’s ex- 
ample might profitably be followed in other districts (Indian 
Agriculturist.) 


Elephant-Catching Operations. 


As mentioned briefly by us before, the Government of Madras 
has decided to allow the Forest Department to continue its 
elephant-catching operationa on che pit-fail system which it has 
been carrying on in Malabar and Coimbatore since 1884. 
Though the general system is the same in all cases, the number, 
size and arrangement of pits vary 4 little according to circum- 
stances, In North Malabar, Mr. Morgan had opened 18 pitasfor 
his first venture in 1884, and these were repaired and new ones 
added the following year, when more extensive operations were 
instituted. Having examined the main slephant paths and fords, 
he pegged out pits 12’ by 14’ in groups of two to’four agcording 
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to the lie of the ground, and these he excavated toa depth of from 
12’ to 14’ refilling them to withiu 7 or 8 feet of the mouth with 
small springy branches of trees, and over these a layer of bundles 
‘of lemon geass. The pits were covered in with a light platform 
of split bamboos, over which came a layer of grasa, and lastly, 
dead leaves, &c., arranged so as to resemble the surrounding 
ground. The earth dug outof the pits was either thrown into 
the nearest stream or strewn over the ground and covered with 
leaves, &., to conceal it and avert suspicion. A couple of jungle 
men were then told off to watch the pits and make a daily report. 
In South Malabar there are 19 new pits in the nellikutta forest 
and 22in the Karunpaya reserve, making, with 164 old ones 
in the recently acquired Amarampoliem forests, a total of 165. 
Each pit is 12 feet square at its mouth and 12 by 9 at the bottom, 
In South Coimbatore similar arrangements are observed. 
Mr, Porter has dug 21 pits in groups of three within a radius of 
two miles of his forest station, Mount Stuart, each 12’ by 9’ with 
adepth of 10. 
. When an elephant is caught, the thing to be done is to get 
it ont of the pit and removed to a kraal, panthi, with the least 
possible delay. In North Malubar there is large panhti at the 
forest station of Begur about four miles from the pits. It is 
simply a huge and substantially built cage capable of holding 
four large elephants at time, In South Malabar there are five 
kraals, and in South Coimbatore there are four, two permanent 
and two temporary. On capture being reported, trained ele- 
phanta are at once marched to the spot, and the captive being 
secured by soft ropes is enabled to get out of the pits by means 
of grass and brushwood which are thrown in, and it is then 
escorted to the kraal by the decoys. Here its schooling begins. 
Tn all cases the rule is to avoid the least unnecessary severity and 
to train by means of kindness, Men accustomed to the work 
are employed, and in North Malabar, Mr. Morgan, by a judicious 
system of rewards in the shape of jaggery, sugarcane or other de- 
jjcacies, induced the animal to perform varioua acts of obedience. 
Jn a couple of months the elephant is tractable enough to be taken 
out of the kraal and stabled in the ordinary way, weil chained, of 
course, and in another two months it has learnt to kneel, lie down 
and obey the word of command. In five months’ time it may be 
taught to drag timber after a fortnight’s preliminary training at 
which it may be sent to work with the other elephant. 1n South 
Malabar, Mr. Hadfield makes it a rule to release all elephants, past 
their prime, as in his opinion, which is shared by Mr. Sanderson, 
such animals usually pine and die, or, if they survive the ordeal 
of capture and training, seldom turn out satisfactory. His treat- 
mept in the kraal is to allow abundance of fodder only and to 
pour water copiously over the animals four times a day, which ia 
a great luxury, and which, he finds, not only serves to promote 
goed health, ut goes & long way toward making them docile, 
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Mr. Morgan estimates that the average cost of capturing 

and training an elephant under the system will amount to 
250, the estimate being exceeded or diminished respectively 
according as the supervision is carcless or several elephants are 
trained at the same time. As regards the results since 1884, 81 
elephants in ail have been captured, of which 17 survive. Of 
the casualties 4 are ascribed to neglect and the remainder to 
natural causes, These results appear satisfactory enough, and at 
any rate prove that the pit-fall system properly carried out and 
Broperly supervised is neither a cruel nor an unprofitable one. 
‘he two essential conditions for ita success are carefully dug and 
furnished pits and daily supervision by responsible watchmen. 
As long as these are fulfilled there is nothing to be‘urged against 
it, Nevertheless, wo trust that a careful comparison between the- 
kheddah and pit-fall systems will be made as soon as the Mysore 
Government las furnished the necessary statistics, Mr, Morgan 
believes that if statistics could only be obtained they would prove 
conclusively that the mortality under the former syatem as now 
conducted in Mysore is four times greater than under the pit-fall 
lan. But he probably includes in his estimate the old and use- 
ess elephants which Mr. Sanderson himself kills on account of 

the danger they would become if turned loose again.—(ibid) 
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In the Mawar Valley is Yihama another very pretty village 
situated on the main stream of the Mawar River. At the back of 
the village is a fine hill covered with what, at a distance, looks like 
& good compact forest of pure deodar but on going through it, I 
found that owing to lopping, when the trees were young, it is 
nothing but a forest of trees with gnarled knotty trunks a few 
feet high, surmounted by a crown formed of half a dozen branches 
which have taken the place of the leading shoot and this sort of 
thing is to be found in almost every deodar forest situated near 
villages, good trees only being met with high up on the hill side. 
From Yihama we had a beautiful march to Rajpura; first wo 
mounted up through a lovely deodar and kail forest which con- 
tained the best trees yet een; the path was so steep that the 
horses had to be led to the summit and here we paused to take 
breath and enjoy the beautiful air and scenery; on the other 
aide, the path was much steeper and it was with difficulty the 
horses were got down atall. Here the first thicket of deodars 
was passed through, a very poor example, as the trees were mostly 
badly grown and stunted ; but it afforded further evidence of the 
inpossibility of giving on for hop poles ; in this thicket the 
only trees that would have sefved the purpose were some five or six 
that dominated the rest and should on no account be cut, yet under 
former circumstances these would have been the very ones taken 
‘out. In addition to the usual destructive practices, it was here 
observed that fine long poles of deodar were used for fencing the 
fields and this in a country which abounds in Parrotia ! Our camp 
was pitched at Rajpura, the Jaghir of one of the petty Rajas 
with which this country abounds; he has chosen a lovely spot for 
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his home, a small plain on the bank of a pretty little stream. 
The houses are of the log hut style bat large and spacious and 
the whole village is surrounded by magnificent walnut trees, while 
above them is a smal] range on which is a ziarat in the midst of 
some grand deodars which, of course, are sacred : would that there 
were more ziarats in the forests! From the village, a lovely road 
rans up the valley, the hills coming steeply down well covered 
with trees, altogether a most beautiful place and one well worth 
a visit. Leaving Rajpura with regret, our march was to Shalura 
on the Kamil River: first a climb over a bare hill too steep to ride,. 
then a descent through a kail forest to the village of Sarmarg 
where we halted during s passing shower, then on through a 
lovely country of alternate forest and field to Waisa village, 
where another halt was made for breakfast. Here I amused 
myself with counting the number of trees used in a house just 
wut up and found it to be 220 young deodars ; this house was 
Baile in two storeys with a staircase in the centre and a broad 
verandah in front, in which the cattle are kept, the whole a fine 
substantial building about 16 feet high to the eavesand one that 
could be made suitable for a forest rest-house by putting an inner- 
wall of planks and doors and windows, After this a little more 
forest and then a descent into the broad plain known as Ram Mahal, 
another Jaghir of Raja Amar Sing. This is one vast rice field and 
extends for sotne miles to the foot of the range dividing Kashmir 
from the Kishanganga Valley. We camped at Shalura, not at all 
a nice place, very swampy and malarious and only notable for 
the presence of an old fort of importance in the days when the 
Paharis, us the Kishanganga people are called, used to raid over 
into this fertile valley, but raiding is now out of fashion and the 
fort has collapsed. The swampy lands contain great quantities. 
of Lastrea thelypteris, Desay. some of the plants of large size, 
Hearing that a friend and his sister were camped at the top of 
the range, we decided on joining them there for a day or 
two prior to a diversion on my part into the Kishanganga Valley, 
where I wished to see some logging work that was being carried 
on. From Shalura the road is a very pretty one up the valley ~ 
ast Kalapura and other villages to a Goojur hamlet known ag 
Farikand, This Valley contains some very fair forests mostly 
kail but one or twoof deodar. Much damage has been done, and in 
one place about 100 young silver fir trees were seen lying in a 
nala ; on enquiry it was found that these had been felled by 
oatherds some three or four years ago to provide fodder for their 
jocks as they passed along ! Near this were some eight or ten trees 
of larger size Just felled for building purposes, no attempt being 
made to utilize those already felled ; ig it to be wondered at that 
foresters are a brutal set! From Farikand the path became too 
steep for horses and these had to be left behind, « After a stiff mile 
up hill the ridge was reached and then there came a couple of 
miles up and down to Sarpat,abare spot atabout 10,000 feet. 
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elevation, just below the crest of the main range, on the other 
side of which lies the Kishanganga Valley. We joined our friends 
here and experienced some of the excitement of camping ata 
high level, for a violent storm came on making it bitterly cold 
while it lasted. Our baggage did not come at all,so wo bad to 
borrow a few things for the night and rough it. I found the 
value of a" postheen” ulster and stockings, as they formed my 
” bedding for the night. Next day was spent in exploring along 
the range for ferns, and many interesting ones were found, 
Aaplenium viride, Hudaon ; Athyrium thelypteroides, Michx ; 
half a dozen varieties of Lastrea Filix maa ; acres of Osmunda 
Claytoniana, L, lately fruited in many cases; Polypodium lineare, 
Thunb. Phegopteria vulgaris, Metr.; Polystichum Prescottianum, 
Wall and var. Bakermana, Clarke ;a var: of Athyrium Filix 
Femina perhaps dentigera, Wall; Polystichum Lonchitis, L, 
very fine ; A thariwim fimbriatom vats sphvrop{erotdes, Clarke; 
Asplenium septentrivnale, L ; Oryptogramme erispa, ir, ver 
raceaii and at large size ; an pcos vot unlike Wattit ie 
perhaps only a high level form of A. venustwm, Don. The 
view from Sarpat is a very grand one, to the N. W. lie the moun- 
tains of Kaghan and in the N. E. is the giant Nanda Parbat 
26,629 feet high, the fifth highest peak in the world, a great 
massive mountain of strangely rounded form, and to the E. of this 
a lower peak very pointed in outline, Here we saw the first Jot 
of Kashmir ponies roaming about at their own sweet will; their 
owners bring them up early in the yoar from the villages below 
and never trouble themselves about them till the autumn, when 
they are caught and taken back to the villages, they do not 
appear to be branded or marked in any way, so that it speaks well 
for the honesty of the people that the practice should continue. 
The ponies are very small, none over 13 hands ; very few of them 
are of any value as they are slight in make and not at all well 
shaped. The ladies were occupied in trying experiments in 
bread-making and as their efforts were successful, an excellent 
loaf being produced, it may be useful to travellers to describe the 
process, Mix some refined (Delhi for choice) flour with wheat 
Ata, a teaspoonful of Yeatman’s baking powder, a little salt and 
sugar kneaded together with sour milk (déhi); lastly a small 
spoonful of carbonate of soda, bake in a quick oven. If no oven 
is available, a large degché does just as well. The kneading should 
be well done, and if properly baked, the result isa very good 
example of camp bread made without yeast. Small roils iend 
themselves particularly well to this process. 

Next day, taking merely a flying camp with me, I left 
Sarpat for the Kishaoganga Valley, my destination this day was 
the village of Kéran, situated on the river; the distance turned 
out much greater than was anticipated, for the march occupied 
eight full hours, exclusive of a rest midway and Kéran was not 
reached till long after dark, Aftera steep descent from Sarpat to 
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the valley below, the path ran nearly level for a couple of miles, 
crosaing and recrossing a pretty little stream. On some rocks I 
found an Athyrium (?) to which I cannot put a name, also a tiny, 
plant of Asplenium Ruta-muraria L, which appears to be very 
rare in Kashmir, Further on, some fine plants of Adiantum 
pedatum, L, and Aaplenium fontannm, Bernh. At about midway 
down there is some really good deodar forest, of course best on the 
N. slopes, but on the S. side where the deodar occurs in narrow ~ 
lines down the sheltered sides of the ridges, there are also some 
very fine trees, of which one was measured 18’ feet in girth, a fine 
sound tree, straight and of great height. The country here is 
very different to the Kashmir side, the slopes very steep and 
much frecipitious ground, very much thesame as Chamba. Logs 
could not be extracted from these forests as the nala contains 
very little water, but sleepers could be taken out at an extra rate, 
in large numbers. Here it was refreshing to find very little 
damage done to the trees, a little hacking for torches but no 
barking. The last two miles had to be done by torchlight as it 
had become very dark, and as every one was pretty tired, the 
coolies almost giving in, there was nothing for it but patience 
and a determination not to go shead of the baggage. 
By torchlight, I gathered same beautiful specimens of Diplazium 
japonicum, ‘Vhunb, growing ina water course under a drip- 
ping rock. At Kenan which ie some 50 miles above the junction 
with the Jhelum, the Kishanganga ise fine broad stream free from 
obstructions, excellently well adapted for floating both logs 
and sleepers, It is spanned by a wooden bridge and there is a small 
fort on each side. Leaving Kenan early next morning I tramped 
down the right bank to Silkalla, This is a very different climate 
to Kamraj, the valley is a narrow one and intensely hot after 
9 a.m. and as the path lay almost all the way over bare slopes there 
was little shade. The Quercus Ilew grows here (vern : “chur ”) 
and the people are no longer Kashmiris, they call thernselves 
Paharia and do not understand the Kashmiri language. Pistacia 
integerrima, Fraxinus Mooreroftiana, Cedrela serrata aud the 
olive occur here, though notin the Kashmir forests. All the names 
of trees are different, Pinus excelsa instead of kairt becoming 
bier and so on. The wild grape grows luxuriantly and as it waa 
just ripe, I was able to ascertam that the fruit has 9 very pleasant 
flavour and is most acceptable on a hot and thirsty day. Next 
morning I started on my return journey to Sarpat. I had to 
retrace my steps up the river to where there was a jhula to be 
crossed at Palri village. The jhula was an ancient one and in @ very 
bad state of repair, and we had to wait sbout an hour while 
sundry ropes of Parrotia twiga were being hound round it to 
strengthen it. Much amusement was afforded by the passage 
over it of three men who had never seen such a thing before, much 
leas crossed one ; my khit, a native of Gujrat, started off with a 
bumptions air as if it was nothing, and had to be stopped short 
. 
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and told to take off his chaplis first, still he went over very boldly 
and was evidently not a bit nervous. The other two, residents of 
Jammu, could not face it alone, so the old lambardar actually went 
over backwards in front of them to give them courage. My 
nerves are good enough for most things but I must confess that 
this would be beyond me. After this a tramp along the river 
bank over boulders till we reached the Racta nala up which the 
’ path ran by which we were to cross the range back into Kash- 
mir. This is a beautiful ravine with some charming bite of rock 
and stream and huge trees, and many an inviting place for a reat 
amid the undergrowth and ferns; the words of an old song 
kept recurring to me asI trudged along through the lovely 
scene -— 
«Oh t how sweet in forest glade, 
‘When the noonday aun is shining, 
Underneath the pine trees shade, 
On a bank of moss reolining ” 


and I blessed my stars that my lot was cast in such a pleasant 
place, instead of sweltering under a Punka as before. This 
nala contains some excejlent deodar forests ; at one place there 
isanice little patch on abandoned cultivation, the trees are 
very straight and well grown and not too close together, No fellings 
have ever taken placa here as itis too far from the river, but 
there is nothing to prevent it being worked forsteepers and there 
area good number of mature trees, One dead giant was measured 
20 feet in girth, as straight as au arrow, and perhaps 150 feet 
high. Nothiog good in the fern line was found here, except what I 
provisionally call Athyrium McDonelli, Bedd. I camped at the 
foot of the steep uscent to the Ruota Passa pass is known as. 
Male here) at the last hamlet up the valley ; a very steep country, 
there hafdly being level space enough to pitch a small eight foob 
tent. This was very nearly burned down in an experiment made on 
the stump of a blue pine close to it, this had been hollowed out 
» _ for torchwood and was dripping with resin, a match was applied 
" and the fame that shot up was a sight to see and but that water 
was handy, I should have looked very foolish, Next morning a 

very early start was made, as the march was a very stiff one; for 
an hour anda half we toiled up a very steep and slippery path 
through the forest, till we reached an open Marg where Thad 
breakfast and enjoyed the beautifal air, made bracing by the 
presence of the hard snow above us. After a rest and one smoke 
out of the old briar, I went on again over the snow for another: 
hour till the top was gained, This isa very good place for ferns 
and some grand specimens of Lustrea Brunowiuna, Wall. and 
L, barbigera, H, K were gathered. The whole hill side was 
covered with beautiful flowers, but the names are beyond me, I am 
sorry to say; there ixalso a small, white-flowered rhododendron 
here. I also found several planta of Kuth at about 10,000 feet, in 
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the forest: and higher up, on the bare hill side, the wild rhubarb, 
but with such short stalks as not to be worth picking. Even from 
this short glimpse of the Kishanganga Valley, itis evident that 
there is still much goodsforest left, though probably at a distance 
of a couple of miles or more from the river. It is said that all the 
forests close to the river have been cut out, and this may be the 
case, as fellings have been going on for many years past; if so, 
thén the supply of timber in log from the river must be a small 
one in the future, but there is little doubt that many sleepers 
can still be brought out, though perhaps not at preenat when 

riees are 0 poor, The general direction of the Kishanganga is 
irom Bast to West and the right bank has generally a 8. B. 
aspect, consequently most of the forests are confined to the left 
bank. The configuration is mostly from steep to precipitous so 
that demarcation will be a difficult and lengthy business: but it is 
the first thing to be done in this State, for there are rumours of 
thousands of Guojurs migrating from the Poonch State to settle 
in Kashmir as cultivators, and it should be mentioned that 
Goojurs here are not a nomad race aa in other parts, but settle 
down and cultivate just os other villagers do. It therefore behoves 
the Forest Department to save what they can and that as soon 
as possible, though how this is to be done with the present 
establishment is a very puzzling question. 

From the Raots Pass I had a long tramp up and down hill 
slong the bare grassy range for about seven miles back to camp, 
stopping every now and then to examine likely looking rocks for 
ferns but beyond a fair specimen of Pellaa Stelleri, Gmel.; found 
nothing new and in this respect Kashmir appears to be far 
behind the Chamba Valley. The interrupted tour in the Kamraj 
District was now resumed, our next march being down the same 
valley past Farikand to Dardpur, this was a most ‘enjoyable 
camping place, The village stands in a valley between very low 
hills on which can be found many nice grassy places under blue 


pine trees; we chose one very fairly level, with two or three trees 


near, and after clearing off the Ipdigofera bushes had space 
enough for three or four small terits, This place was much 
warmer than Sarpat, being about 800 feet elevation, but the 
air was quite balmy with @ strong scent from the kail trees 
near. Here a two days halt was made to get through a great 
aceutmulation of vernacular papers, in fact these are 60 numerous, 
that I can hardly keep pace With the day’s post, so that, as yet, 
g have found little time for anything beyond the mere adminis- 
ration. * . 
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The Classification of Ants. 
_ The Ante are divided inta:— 
1, Formicide which have only one imnot in the pedicle and 


‘are not armed with o ating. 


G 


. : we 
2. Ponerides—which have only one knot in the pedicle but 
have a constriction between the Ist and 2nd segments of the 
abdomen and are armed with a sting. 


em 8. Dorylide.—which answer to ‘the “irregular verbs” 
“* +s our childhood—-some approach, tho’ Poneridis’ and fone: the 

+. Myrmicide. Ps : 
4, Myrmicide,—which have two knots in the pedicle and 


are armed with a sting, . 
oF s x 
weiss : 
a» i 
. 
. The illustrations above represent in each case a Worker, i.e. 


what is commonly knpwn as “an ant.” 
Pa 


pa 
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The Queen resembles the Worker but she has wings and 
even when these have fallen off the articulations may easily be 
seen with a magnifying glass. 

The Male usually resembles in no way the Queen or the 
Worker. We is winged and does not shed his wings. Hoe has 
seven segments in the abdomen while the Queen and the Worker 
pave only sia. 

The Soldier is a form of the Worker from which he differs 


by his greater size and monstrously developed Head. The illus- 
tration represents a Soldier of the genus of which the illustration 
under Myrmicidm is the Worker, 

The two illustrations are drawn to the same scale. 


In collecting, every endeavour should be made to obtain a 
large number of specimens of each species arid care should be 
taken not to mix together specimens of different species, Single 
epecimensa are sometimes however valuable—Queen and Male are 
ordinarily of small value without their corresponding Worke@y Wat, 
when the Worker is also taken, their presence .quadruple&cthe;’** 
value of tha collection, Tho Soldier form is not always present. 
But those gonera in which,there #f'e Soldier form, can only be* 
satisfactorily identified from that form. od : 

In almost all getiera there aro gradations of size in the 
Worker form which should, if possible, be represented. 

To pack the specimens, take a glass tube full of spirits, drop 
in all the specimens of one species, also a small paper wit 
serial number in pencil folded up, a wad of cotton wuol. Recom~ 
mence with a fresh lot of specimens, a ticket and a wad of wool, 
and so continue until the tube is full, when cork tightly, In the 
illustration below, the packing is necqgsarily shown too Loase 
The wads should be pressed firmly down, hot so hard as to press 
the specimens out of shape but hard enough to prevont shaking. 
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0; Spirits. 


A Memo: to acconipany the collection, giving locality, date, 
manner of nesting, notes of habits, &., &., adds very largely to 
the value of the collection. The tickets with serial uumbers 
render the keeping of this meme quite simple. 

The filled tubea can be sent by post in pieces of bamboo or 
otherwise. Undersigned will be happy to pay carriage of collec- 
tions so despatched, 


Address, R. C. WROUGHTON, 
Divisional Forest Officer. 
Poona, 
+3 


Thana Forests and their Working Plans. 


A large amount of curiosity has been lately shewn by some 
Foresters who study Administration Reports, reparding the nature 
of the Working Plans which have been adopted for the forests of 
the Thana District of the Bombay Pyesidency, and a wish has 
‘boen expressed that some Rombay Forester should give seme 

ecount of these Working Plans. I venture to put the fol- 
4 Hoping notes together with a view to fulfilling this desire. 

Qs My experience of Indian Foreste is limited to the Bombay 

#%*. Presidency, but from what I. pave read and beard I think there 

* ean be no doubt that the Forests of Thana differ in a great many 

important respects a8 regards their conditions, as much from 

forests of anyother part of India, as they de from those in any other 

part of Bombay. The natural consequence is that they require 

a somewhat different mode of treatment. The aréa of Thana is 

is about 8,940 square miles and its population, according to the 

last census, over 1,000,000 people or an average of 250 per square 

mile; if may consequently be considered a thickly populated 

district. The forest area is about 1,850 square miles, scattered over 

the face of the country and not cramped into s few large natural 

blocks. The forest Settlements that hve been made hitherto, 

have, as far as possible, gndeavoured to make the forest areas as 

compact as may be, and in some cases the formation of lagge 

blocks *has been suceeasfully carried out, Nevertheless, the 
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majority of the forest land is in large irregular patches, separated 
from each other by cultivated land, village and waste lands. The 
country is extremely hilly, and is bounded by the sea on one side 
and by the Sayhadri Ghauts, 2,000 feet high, with peaks reaching 
to 4,000 feet; on the other side the hills are rugged and precipitoua 
and their slopes contain a very large percentage of the Forest area, 
Until the passing of the Forest Act in 1878, the lands in charge 
of the Forest Department amounted to 185 square milea only, 
but in 1879 about 1,400 square miles of waste inude“peally 
natural forest,—were notitied under section 94 of the Act as Pro- 
tected forest for inquiry and settlement. The settlement of this 
vast area has been in progress ever since 1480, butas yet only 
about half of it has been completed. In the settlements that 
have been made, some of the lands taken up have been thrown out, 
‘and of the reat by far the greater part has been made Reserved’ 
Forest, Until serious forest conservancy was introduced, the people 
ofthe District had been allowed a considerable amount of freedom 
in regard to the use of the natural forest ; no restriction was placed 
upon their cutting, except with respect to teak trees—which 
have always been recognized as Government property whether in 
forest, waste or cultivated lands, The rapid emergence of 
Thana—due to its proximity to Bombay, and later, to the con- 
struction of two important lines of Railway through its length— 
from astate which must have much resembled the Great Forest des- 
eribed by Stanley in “Darkest Africa,” to its present state of ad~ 
yanced civilization has been very rapid. Elphinstone described the 
Konkan (Thana and Colaba) prior 1818, a8 a “thinly inhabited 
* forest, from which character it has even naw bnt partially emer- 
*ged.” But the population, with its ensuing extended cultiva~ 
tion of the land, and advance of trade, appears to have increased 
by leaps and bounds; and a fow years later, in 1837, thero were 
evident signs of exhaustion of the forests, due to irregular exploi~ 
tation, which attracted the attention of Government, and the 
necessity was recognized of protecting the forests of the country” 
if any were to remain, Measures of conservancy were early 
taken, but it was not until 1862 that strict conservancy was intro- 
duced, Although the area actually “in forest was at this time 
small, the term Government Forest included in those days all 
the tree covered waste land, of which parts were used from time 
to time by the people for sporadic cultivation, pasture and ‘rab’ 
(ash manure) supply. From a date before 1862, in fact almost 
from the date of the, appointment of Dr. Gibson as Conservator 
in 1847—but with greater force since 1862—gll attempts at 
forest conservancy have been made in the té of opposition 
fcom the people and to the accompaniment of their outeries 
against any restrictions being placed upou their requirements in 
timber, firewood and ‘ tohal’ (branch wood) for rab (ash manure). 
the strict conservancy introduced in 1862-forced up the prices and 
mand for timber and firewood, and the people, wherever they 
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thad the power, were quick to avail themselves of the offers of 
wood merchants and to sell to them the tree growth on their own. 
Jand. The cries for timber, firewood and tahal from the Govern- 
ment foresta then naturally became more accentuated. It is 
unnecessary here to go over the whole history of events and conces- 
‘sions made. It is sufficient to relate that the people, besides bein; 
allowed to take what they required from waste lands, not include 
in forest, were also allowed to cut for tahal all but certain 
reserved trees in Protected forests, as well as grass and brushwood 
in any kind of forest. But as the Protected Forests became 
changed by Forest Settlement into Reserved Forests, difficulties 
again began to be experienced with the people, for no free 
cutting of treea could be allowed in Reserved Troresb, and the 

rivileges granted in Protected Forest ended with their conversion 
into Reserved, : 


The people, if left to themselves, would very probably have 
settled down soon to the new conditions and have found other 
means of providing for their wants. Dead wood could still be 
obtained from the forests, and in addition to fostering tree 
growth for tahal on their own lands they might have arrived at 
using grasa and cowdung to burn on their fields, as is actually done 
in many parts of the District, But the cultivators of Thana are, in 
many respects, like the cultivators of Ireland, little educated and 
endowed with feelings that are easily worked upon. The rich 
classes in the District, finding living and cost of cultivation 
becoming dearer, worked up the ryota to protest against the new 
regulation ; emissaries were sent through the country who succeed- 
ed but too well in raising the people and keeping them agitated; 
mass meetings of the people, deputations and conferences 
suceeded each other, and without dwelling further on the aubject, 
itmay at once be stated that finally the Forest Commission 
of 1888 was appointed, whose labours culminated in the produc- 
tion of four volumes of report which showed fully the whole history 

the case and contained recommendations for amelioration 
hich, to some extent, have been carried into effect. ‘This report 
was followed by further discussions, reports, &, but the final 
position arrived at has been the decree of Goverament that any 
system of working the forests of Thana must be co-ordinate with 
a system by which cultivators may be able to get what they 
require in firewood and tahal in as convenient a manner as possible 
from the Government fetlings, Here then is really the kernel of 
that nut so hard to crack, the reason of the system of Working 
Plans pursued itTHana, All Foresters mnust recognise what a tie 
the foregoing order must be to the hands of the Forest Officers 
concerned in the working of the Thana forests, The arrangement 
borne in mind in formulating the Working Plans has been that” 
the inhabitants of every village which has contributed land to 
forest, may be able to obtain from the anaual coupes, material fyge 
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for tahal and firewood at a convenient distance from their villages, 
which distance has been fixed at not more than four miles. Whst 
system but that of numerous Working Circles can comply with such 
a condition ? It must not however be thought to follow that such 
a system of Working Circles would be introduced by the Forest. 
Officers, if it could not be proved that it could yet be worked with 
success. Forest Officers in the Bombay Presidency, are not in the- 
habit of sitting quiet under orders which they conceive to the 
dangerous of execution without injury to the forests for whoee- 
welfare they owe their raison d’ére, The present Working Plan 
system was only adopted after careful consideration by experienc- 
ed officers and the conviction arrived at, that, whilst meeting the 
requirements of the people, as preserihed, it would also benefit 
the forests. So far as can be judged at present, it is fulfilling the 
objecty aimed at and is fitted for the production of the timber 
required: The defence of the system will be entered upon pre- 
seutly. 

Now, as regards this Working Plan, to which the foregoing 
observations are an introduction. Summed up in a few words, it- 
consists of a system of working by area, Attention is paid to 
routine in so far that the amount of material worked out every 
year is calculated from the registers of passes after exploita- 
tion, But inorder that the same volume may be exploited 
every year, dependence is placed upon the rule of averages. 
The 1,850 square miles (864,000 acres) are: divided into 310 
Blocks and one coupe in each Block is worked annually without 
reference to the quality of the forest in any Block, on choosing the 
coupe for the year that naturalty follows the pre-arranged 
sequence of exploitation, As, naturally then, it may be expected 
that the coupes will aempensate each other and an average of 
routine be maintained. In forming the Working Plan, tha forests. 
of each range wore taken separately and separated into as many 
Blocks as was found advisable, care being taken to have the 
Blocks as compact So pombe, whilst keeping in view, asa measure: 
of size, an imaginary Standard Block of 2,000 to 3,000 acres of ex-~ 
ploitable forest, Many Blocks, for divers reasons, exceed these 
dimensions, containing perhaps an area of forest too high situated 
to be at present exploitable, as climatic forest, &, Topographical 
maps on the scale of 4 inches to 1 mile were utilized for the repre- 
sentation of each Block, and on these the sequence of coupes _is 
shown. The system of exploitation is that of Coppice under 
Standard with a rotation of 40 years; each annual coupe would 
therefore consist of 1-40th of the area of the Block. When, 
however, the Block contains forest which, for various reasons may 
not be worked, such area of forest is, of course, deducted before the 
size of the annual coupe is fixed. Natural features of configura- 
tion of the soil are utilized to the utmost extent in making the 
‘boundaries of the coupe and this also prevents the size of the 
afmual coupe heing necessarily absolutely fixed. 
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Next, as regards the delineation of the coupe upon the 
ground. This is done by # surveyor armed with a Topographical. 
map of the proposed coupe, from which be fixes the boundaries. 
Firmly built square stone cairns are erected at the corners of the 
‘coupe and at any anglesin the boundary lines where necessary ; 
then at every chains’ length between the cairns astone is firmly 
‘bedded in the ground and painted red, Also trees along the lines 
of boundary are marked. Finally, sketch maps of each covpe 
showing the cairns, with the number of intermediate stones to 
each, are prepared and handed over to the Range Forest Officer and 
Round Guard, in addition to the Divisional Forest Officer, The 
work is not so laborious as may be thought from the above dos- 
eription, and it is absolutely necessary, in dealing with men so keen 
sand unscrupulous as are the wood merchants of Thana, The coupe 
boundaries must be determined in auch a manuer that they eannot 
be shifted without detection. In the first year of the introduction 
of the system in South Thana, before the delineation of the coupes 
was made quite as thorough as it is now, two cases came to light 
where Government was defrauded by the shifting of the boun- 
-dariea of the coupes outwards, laying down more stones, &., and so 
enlarging the coupes, 

The reservation of standards is done with great care, the 
number varying according to the nature of the ground, from 15 
per acre on the flat to 30 or more per acre on ateep slopes. The 
coupea are sold standing to contractors by tenders taken ia 
Anguat, and the cutting may he commenced ‘on Ist. September, 
All cutting must be finished by 31st March, and all material 
zemoved from the coupe by 30th April, and from the Depdt, 
-outside the coupe, by 31st May following the sale, The contractors 
are bound down by agreements containing stringent terms and 
containing plenty of power given to the Divisional Forest Oficer 
to enforce the same, The system is found to work excellently in 
practice ; out of 161 coupes offered for sale in N, Thana this year 


. 440 were sold, 5 are being worked departmentally and 17 only, situ- 


ated chiefly in out-lying parts of the District, romain unsold. 
“The gatturn of the coupes sold to contractors amounts to 
Rs, 2,50,000, an average of Rs. 35 per acre for the area exploited, 
which isa fair result in consideration of the facts (i) that few of the 
teak trees exceed two fect in diameter and most are considerably 
Jess ; (ii) that the demand for jungle wood timber is small and 
most of the trees are converted into firewood and charcoal, 


Reference has been made to material which the people of 
the forest villages may obtain free from the coupes, The people 
who may exercise the privilege are the inhabitants of the villages 
which havo contributed forests to the Blocks and each village 
exercises the privilege only in the annual coupe of the Block to 
which it has contributed forest. The material which they are 
allowed to take free, and which material they quay begin tw 
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take from the date the contractor starts exploitation on the- 
coupe without hindrance from him, is 


(@.) All grass and brushwood in the coupe ; 
(B) All branchwood of 6 feet or Jess in cireumference,. 
leaves, &c. 


An experiment which I have made shows that this amounts 
to a grant of about 4 tons of material per acre, weighed three 
days after cutting in an average coupe. Besides this, they may 
take for tahal, from any part of the open portion of the Block, 
grasa and 19 kinds of shrubs. The closed portion of the Block 
consists only of the exploited coupes, which may be closed ab- 
solutely for 10 years after exploitation. ‘ 

The points to be put forward in defence of the plan of 
working the Forests of Thana are as follows :— 

I. The necessity already dwelt upon of co-ordination with 
the wanta of the people of the District. 

TI. The fact that, up to the year, 1887 no system had been 
followed in the working of the Thana Forosts. It had been the 
habit to cut almost nothing but teak and there was pressing 
necessity for the introduction of some systematiced method of 
working. The system which could the most readily be introduced 
witls the certainty of arresting deterioration of the forests and of” 
working up to the annual increment was chosen, The system 
was, in fact, a tentaiive measure, and is still on trial, 


III. More than half the forests"*to be worked were only 
Protected Forest undor Section 84 I. F. A. It was unwise to 
introduce a more elaborate Working Plan when the eventual 
area of the foresis was yet undetermined. 


IV. A large areaof the forests to be dealt with had for 
years been subjected to destructive privileges over junglewood 
trees (i, ¢. trees other than teak and blackwood) to such an extent | 
that now many forests contain nothing but teak with scrub. ~ 
undergrowth of stunted junglewood species, It was necessary to. 
convert such forests into proper mixed forest and the plan selec- 
ted was the readiest to effect this object, 


V. Teak, though the most considerable and the most im- 
portant product of the Thana Forests, does not there attain large 
dimensions, The reason for this is hard to say, In the last century 
the teak forests of Thana were undoubtedly fine, for they supplied 
the Bombay Dockyard, and Hové in his travels in Thana in 1786, 
mentions the presence of large teak trees, But the export of* 
large teak from Thaue in the last century was enormous ; all the 
big trees must hate been cut down for it is now rare that one 
meets teak trees of large dimensions there, neither does the timber 
gqual in quality that of Burmah or Kanara The teak trees in. 
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Thana which have taken the place of the previous fine crop now 
after attaining at the most 2 diameter of 2 feet go, ‘sur le rétour,” 
become hollow at the base and couronné. Perhaps forest firea, 
which as a regular occurrence are of recent origin, are the cause, 
and as these become more checked large teak may be again 
producible. 

VI. The size of timber calculated to be obtained by the 
40 year rotation is such as is in demand in the parts of the 
country in which the produce of the Thana forests is absorbed, 
viz., pillars, posts aud rafters in the round and roughly squared as 
used in building the ordinary native houses both in cities and 
villages, For large and fine timber used in more important works, 
the teak of the Thana Forests will never be able to compete with 
that of the Burmese and Kanarese forests. If, in the course of a 
few years, it becomes clear that the anticipations of the rate of 
growth of the teak have been too sanguine, it will not be difficult 
to re-arrange in some measure the Working Plan and increase the 
rotation to sixty years, 

VIL Finally the production of larga timber is not altogether 
lost sight of, the number of reserves left in each coupe is consider- 
able, and these are always selected from the healthiest trees, likely 
to live the term of the rotation. 

The great danger to the success of the Working Plans is the 
possibility of fires in the early years of closure. The exploited 
coupes aro carefully fire-traced along their boundarics ovory year 
and the occurrence of a fire in a coupe under exploitation is 
heavily visited upon the contractor of that coupe. . 

The coppice is fodiid to grow readily and strong, from stocks 
cut flush with the ground. Whether thinnings will be necessary 
and if so when they should be made is 8 matter that is still uoder 
observation. The subordinate forest staffis neither sufficiently 
numerous nor sufficiently educated to be trusted with this work. 
The oldest exploited coupes yet are only of 5 years standing, in 
them the teak coppice holds ita own and seedlings also are coming 
up. 

The foregoing is, as well as I can render it, a full account of 
the whole system of working pursued in the Thana forests; and 
Iwill conclude by remarking that when Mr, Ribbentrop and 
Mr. Hill were in Bombay last year, the opportunity was taken by 
Mr. Shuttleworth, the Conservator of Forests, Northern Circle, of 
showing them some of the Thana Blocks, when coupes under ex- 
ploitation and coupes already exploited were inspected and the 
whole system followed was fully explained to them on the ground, 


* G.P, MILLETT, 
Tuana District, 


bth January, 1892, ‘ oe 


Thana Forests and their Working Plans. 


A large amount of curiosity has been lately shewn by some 
Foresters who study Administration Reports, reparding the nature 
of the Working Plans which have been adopted for the forests of 
the Thana District of the Bombay Pyesidency, and a wish has 
‘boen expressed that some Rombay Forester should give seme 

ecount of these Working Plans. I venture to put the fol- 
4 Hoping notes together with a view to fulfilling this desire. 

Qs My experience of Indian Foreste is limited to the Bombay 

#%*. Presidency, but from what I. pave read and beard I think there 

* ean be no doubt that the Forests of Thana differ in a great many 

important respects a8 regards their conditions, as much from 

forests of anyother part of India, as they de from those in any other 

part of Bombay. The natural consequence is that they require 

a somewhat different mode of treatment. The aréa of Thana is 

is about 8,940 square miles and its population, according to the 

last census, over 1,000,000 people or an average of 250 per square 

mile; if may consequently be considered a thickly populated 

district. The forest area is about 1,850 square miles, scattered over 

the face of the country and not cramped into s few large natural 

blocks. The forest Settlements that hve been made hitherto, 

have, as far as possible, gndeavoured to make the forest areas as 

compact as may be, and in some cases the formation of lagge 

blocks *has been suceeasfully carried out, Nevertheless, the 
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majority of the forest land is in large irregular patches, separated 
from each other by cultivated land, village and waste lands. The 
country is extremely hilly, and is bounded by the sea on one side 
and by the Sayhadri Ghauts, 2,000 feet high, with peaks reaching 
to 4,000 feet; on the other side the hills are rugged and precipitoua 
and their slopes contain a very large percentage of the Forest area, 
Until the passing of the Forest Act in 1878, the lands in charge 
of the Forest Department amounted to 185 square milea only, 
but in 1879 about 1,400 square miles of waste inude“peally 
natural forest,—were notitied under section 94 of the Act as Pro- 
tected forest for inquiry and settlement. The settlement of this 
vast area has been in progress ever since 1480, butas yet only 
about half of it has been completed. In the settlements that 
have been made, some of the lands taken up have been thrown out, 
‘and of the reat by far the greater part has been made Reserved’ 
Forest, Until serious forest conservancy was introduced, the people 
ofthe District had been allowed a considerable amount of freedom 
in regard to the use of the natural forest ; no restriction was placed 
upon their cutting, except with respect to teak trees—which 
have always been recognized as Government property whether in 
forest, waste or cultivated lands, The rapid emergence of 
Thana—due to its proximity to Bombay, and later, to the con- 
struction of two important lines of Railway through its length— 
from astate which must have much resembled the Great Forest des- 
eribed by Stanley in “Darkest Africa,” to its present state of ad~ 
yanced civilization has been very rapid. Elphinstone described the 
Konkan (Thana and Colaba) prior 1818, a8 a “thinly inhabited 
* forest, from which character it has even naw bnt partially emer- 
*ged.” But the population, with its ensuing extended cultiva~ 
tion of the land, and advance of trade, appears to have increased 
by leaps and bounds; and a fow years later, in 1837, thero were 
evident signs of exhaustion of the forests, due to irregular exploi~ 
tation, which attracted the attention of Government, and the 
necessity was recognized of protecting the forests of the country” 
if any were to remain, Measures of conservancy were early 
taken, but it was not until 1862 that strict conservancy was intro- 
duced, Although the area actually “in forest was at this time 
small, the term Government Forest included in those days all 
the tree covered waste land, of which parts were used from time 
to time by the people for sporadic cultivation, pasture and ‘rab’ 
(ash manure) supply. From a date before 1862, in fact almost 
from the date of the, appointment of Dr. Gibson as Conservator 
in 1847—but with greater force since 1862—gll attempts at 
forest conservancy have been made in the té of opposition 
fcom the people and to the accompaniment of their outeries 
against any restrictions being placed upou their requirements in 
timber, firewood and ‘ tohal’ (branch wood) for rab (ash manure). 
the strict conservancy introduced in 1862-forced up the prices and 
mand for timber and firewood, and the people, wherever they 
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thad the power, were quick to avail themselves of the offers of 
wood merchants and to sell to them the tree growth on their own. 
Jand. The cries for timber, firewood and tahal from the Govern- 
ment foresta then naturally became more accentuated. It is 
unnecessary here to go over the whole history of events and conces- 
‘sions made. It is sufficient to relate that the people, besides bein; 
allowed to take what they required from waste lands, not include 
in forest, were also allowed to cut for tahal all but certain 
reserved trees in Protected forests, as well as grass and brushwood 
in any kind of forest. But as the Protected Forests became 
changed by Forest Settlement into Reserved Forests, difficulties 
again began to be experienced with the people, for no free 
cutting of treea could be allowed in Reserved Troresb, and the 

rivileges granted in Protected Forest ended with their conversion 
into Reserved, : 


The people, if left to themselves, would very probably have 
settled down soon to the new conditions and have found other 
means of providing for their wants. Dead wood could still be 
obtained from the forests, and in addition to fostering tree 
growth for tahal on their own lands they might have arrived at 
using grasa and cowdung to burn on their fields, as is actually done 
in many parts of the District, But the cultivators of Thana are, in 
many respects, like the cultivators of Ireland, little educated and 
endowed with feelings that are easily worked upon. The rich 
classes in the District, finding living and cost of cultivation 
becoming dearer, worked up the ryota to protest against the new 
regulation ; emissaries were sent through the country who succeed- 
ed but too well in raising the people and keeping them agitated; 
mass meetings of the people, deputations and conferences 
suceeded each other, and without dwelling further on the aubject, 
itmay at once be stated that finally the Forest Commission 
of 1888 was appointed, whose labours culminated in the produc- 
tion of four volumes of report which showed fully the whole history 

the case and contained recommendations for amelioration 
hich, to some extent, have been carried into effect. ‘This report 
was followed by further discussions, reports, &, but the final 
position arrived at has been the decree of Goverament that any 
system of working the forests of Thana must be co-ordinate with 
a system by which cultivators may be able to get what they 
require in firewood and tahal in as convenient a manner as possible 
from the Government fetlings, Here then is really the kernel of 
that nut so hard to crack, the reason of the system of Working 
Plans pursued itTHana, All Foresters mnust recognise what a tie 
the foregoing order must be to the hands of the Forest Officers 
concerned in the working of the Thana forests, The arrangement 
borne in mind in formulating the Working Plans has been that” 
the inhabitants of every village which has contributed land to 
forest, may be able to obtain from the anaual coupes, material fyge 

. . 
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for tahal and firewood at a convenient distance from their villages, 
which distance has been fixed at not more than four miles. Whst 
system but that of numerous Working Circles can comply with such 
a condition ? It must not however be thought to follow that such 
a system of Working Circles would be introduced by the Forest. 
Officers, if it could not be proved that it could yet be worked with 
success. Forest Officers in the Bombay Presidency, are not in the- 
habit of sitting quiet under orders which they conceive to the 
dangerous of execution without injury to the forests for whoee- 
welfare they owe their raison d’ére, The present Working Plan 
system was only adopted after careful consideration by experienc- 
ed officers and the conviction arrived at, that, whilst meeting the 
requirements of the people, as preserihed, it would also benefit 
the forests. So far as can be judged at present, it is fulfilling the 
objecty aimed at and is fitted for the production of the timber 
required: The defence of the system will be entered upon pre- 
seutly. 

Now, as regards this Working Plan, to which the foregoing 
observations are an introduction. Summed up in a few words, it- 
consists of a system of working by area, Attention is paid to 
routine in so far that the amount of material worked out every 
year is calculated from the registers of passes after exploita- 
tion, But inorder that the same volume may be exploited 
every year, dependence is placed upon the rule of averages. 
The 1,850 square miles (864,000 acres) are: divided into 310 
Blocks and one coupe in each Block is worked annually without 
reference to the quality of the forest in any Block, on choosing the 
coupe for the year that naturalty follows the pre-arranged 
sequence of exploitation, As, naturally then, it may be expected 
that the coupes will aempensate each other and an average of 
routine be maintained. In forming the Working Plan, tha forests. 
of each range wore taken separately and separated into as many 
Blocks as was found advisable, care being taken to have the 
Blocks as compact So pombe, whilst keeping in view, asa measure: 
of size, an imaginary Standard Block of 2,000 to 3,000 acres of ex-~ 
ploitable forest, Many Blocks, for divers reasons, exceed these 
dimensions, containing perhaps an area of forest too high situated 
to be at present exploitable, as climatic forest, &, Topographical 
maps on the scale of 4 inches to 1 mile were utilized for the repre- 
sentation of each Block, and on these the sequence of coupes _is 
shown. The system of exploitation is that of Coppice under 
Standard with a rotation of 40 years; each annual coupe would 
therefore consist of 1-40th of the area of the Block. When, 
however, the Block contains forest which, for various reasons may 
not be worked, such area of forest is, of course, deducted before the 
size of the annual coupe is fixed. Natural features of configura- 
tion of the soil are utilized to the utmost extent in making the 
‘boundaries of the coupe and this also prevents the size of the 
afmual coupe heing necessarily absolutely fixed. 


Fy 
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Next, as regards the delineation of the coupe upon the 
ground. This is done by # surveyor armed with a Topographical. 
map of the proposed coupe, from which be fixes the boundaries. 
Firmly built square stone cairns are erected at the corners of the 
‘coupe and at any anglesin the boundary lines where necessary ; 
then at every chains’ length between the cairns astone is firmly 
‘bedded in the ground and painted red, Also trees along the lines 
of boundary are marked. Finally, sketch maps of each covpe 
showing the cairns, with the number of intermediate stones to 
each, are prepared and handed over to the Range Forest Officer and 
Round Guard, in addition to the Divisional Forest Officer, The 
work is not so laborious as may be thought from the above dos- 
eription, and it is absolutely necessary, in dealing with men so keen 
sand unscrupulous as are the wood merchants of Thana, The coupe 
boundaries must be determined in auch a manuer that they eannot 
be shifted without detection. In the first year of the introduction 
of the system in South Thana, before the delineation of the coupes 
was made quite as thorough as it is now, two cases came to light 
where Government was defrauded by the shifting of the boun- 
-dariea of the coupes outwards, laying down more stones, &., and so 
enlarging the coupes, 

The reservation of standards is done with great care, the 
number varying according to the nature of the ground, from 15 
per acre on the flat to 30 or more per acre on ateep slopes. The 
coupea are sold standing to contractors by tenders taken ia 
Anguat, and the cutting may he commenced ‘on Ist. September, 
All cutting must be finished by 31st March, and all material 
zemoved from the coupe by 30th April, and from the Depdt, 
-outside the coupe, by 31st May following the sale, The contractors 
are bound down by agreements containing stringent terms and 
containing plenty of power given to the Divisional Forest Oficer 
to enforce the same, The system is found to work excellently in 
practice ; out of 161 coupes offered for sale in N, Thana this year 


. 440 were sold, 5 are being worked departmentally and 17 only, situ- 


ated chiefly in out-lying parts of the District, romain unsold. 
“The gatturn of the coupes sold to contractors amounts to 
Rs, 2,50,000, an average of Rs. 35 per acre for the area exploited, 
which isa fair result in consideration of the facts (i) that few of the 
teak trees exceed two fect in diameter and most are considerably 
Jess ; (ii) that the demand for jungle wood timber is small and 
most of the trees are converted into firewood and charcoal, 


Reference has been made to material which the people of 
the forest villages may obtain free from the coupes, The people 
who may exercise the privilege are the inhabitants of the villages 
which havo contributed forests to the Blocks and each village 
exercises the privilege only in the annual coupe of the Block to 
which it has contributed forest. The material which they are 
allowed to take free, and which material they quay begin tw 
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take from the date the contractor starts exploitation on the- 
coupe without hindrance from him, is 


(@.) All grass and brushwood in the coupe ; 
(B) All branchwood of 6 feet or Jess in cireumference,. 
leaves, &c. 


An experiment which I have made shows that this amounts 
to a grant of about 4 tons of material per acre, weighed three 
days after cutting in an average coupe. Besides this, they may 
take for tahal, from any part of the open portion of the Block, 
grasa and 19 kinds of shrubs. The closed portion of the Block 
consists only of the exploited coupes, which may be closed ab- 
solutely for 10 years after exploitation. ‘ 

The points to be put forward in defence of the plan of 
working the Forests of Thana are as follows :— 

I. The necessity already dwelt upon of co-ordination with 
the wanta of the people of the District. 

TI. The fact that, up to the year, 1887 no system had been 
followed in the working of the Thana Forosts. It had been the 
habit to cut almost nothing but teak and there was pressing 
necessity for the introduction of some systematiced method of 
working. The system which could the most readily be introduced 
witls the certainty of arresting deterioration of the forests and of” 
working up to the annual increment was chosen, The system 
was, in fact, a tentaiive measure, and is still on trial, 


III. More than half the forests"*to be worked were only 
Protected Forest undor Section 84 I. F. A. It was unwise to 
introduce a more elaborate Working Plan when the eventual 
area of the foresis was yet undetermined. 


IV. A large areaof the forests to be dealt with had for 
years been subjected to destructive privileges over junglewood 
trees (i, ¢. trees other than teak and blackwood) to such an extent | 
that now many forests contain nothing but teak with scrub. ~ 
undergrowth of stunted junglewood species, It was necessary to. 
convert such forests into proper mixed forest and the plan selec- 
ted was the readiest to effect this object, 


V. Teak, though the most considerable and the most im- 
portant product of the Thana Forests, does not there attain large 
dimensions, The reason for this is hard to say, In the last century 
the teak forests of Thana were undoubtedly fine, for they supplied 
the Bombay Dockyard, and Hové in his travels in Thana in 1786, 
mentions the presence of large teak trees, But the export of* 
large teak from Thaue in the last century was enormous ; all the 
big trees must hate been cut down for it is now rare that one 
meets teak trees of large dimensions there, neither does the timber 
gqual in quality that of Burmah or Kanara The teak trees in. 
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Thana which have taken the place of the previous fine crop now 
after attaining at the most 2 diameter of 2 feet go, ‘sur le rétour,” 
become hollow at the base and couronné. Perhaps forest firea, 
which as a regular occurrence are of recent origin, are the cause, 
and as these become more checked large teak may be again 
producible. 

VI. The size of timber calculated to be obtained by the 
40 year rotation is such as is in demand in the parts of the 
country in which the produce of the Thana forests is absorbed, 
viz., pillars, posts aud rafters in the round and roughly squared as 
used in building the ordinary native houses both in cities and 
villages, For large and fine timber used in more important works, 
the teak of the Thana Forests will never be able to compete with 
that of the Burmese and Kanarese forests. If, in the course of a 
few years, it becomes clear that the anticipations of the rate of 
growth of the teak have been too sanguine, it will not be difficult 
to re-arrange in some measure the Working Plan and increase the 
rotation to sixty years, 

VIL Finally the production of larga timber is not altogether 
lost sight of, the number of reserves left in each coupe is consider- 
able, and these are always selected from the healthiest trees, likely 
to live the term of the rotation. 

The great danger to the success of the Working Plans is the 
possibility of fires in the early years of closure. The exploited 
coupes aro carefully fire-traced along their boundarics ovory year 
and the occurrence of a fire in a coupe under exploitation is 
heavily visited upon the contractor of that coupe. . 

The coppice is fodiid to grow readily and strong, from stocks 
cut flush with the ground. Whether thinnings will be necessary 
and if so when they should be made is 8 matter that is still uoder 
observation. The subordinate forest staffis neither sufficiently 
numerous nor sufficiently educated to be trusted with this work. 
The oldest exploited coupes yet are only of 5 years standing, in 
them the teak coppice holds ita own and seedlings also are coming 
up. 

The foregoing is, as well as I can render it, a full account of 
the whole system of working pursued in the Thana forests; and 
Iwill conclude by remarking that when Mr, Ribbentrop and 
Mr. Hill were in Bombay last year, the opportunity was taken by 
Mr. Shuttleworth, the Conservator of Forests, Northern Circle, of 
showing them some of the Thana Blocks, when coupes under ex- 
ploitation and coupes already exploited were inspected and the 
whole system followed was fully explained to them on the ground, 


* G.P, MILLETT, 
Tuana District, 


bth January, 1892, ‘ oe 
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The advantage of preliminary practical work in the 
training of Forest Officers. 


In our January Number, Mr, W. B. Fisher gives us his views 
about practical and theoretical training for the students at Coopers 
Hill and his paper givea me the impression that what be advo~ 
catea is, theory to begin with, then practice, that practice being 
chiefly visits to forests and works on touc with little or no personal 
work, As an old pupil of M. Clément de Grandpré and as one of 
those who spent a very profitable eight months in the forests of 
Alsace under his supervision, I should like to say a faw worda 
about those points of his Article in which I differ in opinion from 
Mr, Fisher. We went to Haguenau in March, 1869, and were 
there till we joined at Nancy in October of the same year. Qur 
work was almost entircly practical: we bad somo few loctures on 
chemistry and physics in Haguenau, bub the real work was out- 
door. We had to acesmpany the Inspecteur or Sons-Inspecteur ; 
and with them and the Gardes-Généraux, we were expected to 
easist in all the operations which were carried out. Day after day 
we were out doing ‘balivage’ or ‘estimation’ or ‘récolement’ 
or we were told off with compass and chain to cut off coupes 
andso on. The result of this, | speak for myself, was, that T think, 
got to understand what Forestry meant, to know something of the 
trees and their sylviculture ; to understand a forest as a whole and 
not asa collection of individuals; and, in short, to feel myself 
more or leas a Forester, before I went to Nancy to begin the drudgery 
of jectures and ‘ études’ in the stuffy roomain the Rue Girardet, 
I can honestly say that I betieve I got more real good from 
that practical teaching at Haguenau than I did from the: stereo- 
typed lectures of Professor Bagnéris. 1 do not know what it was 
in Mr. Fisher's time, but in mine, there was none of the ‘ compari-~ 
son of systems’ he talks about: ta the best of my recollection, we 
were told little or nothing about working plans except that they 
were a very absiruse study which we should only be allowed to 
hear about in our second Nancy year, after we had fully got to 
understand the sylviculture course, We were of course told 
and shewn how one forest waa treated in ‘ Futaie,’ another in 
‘Taillis, but that was about all, and Iam sure that so far 
from M, Clément having given us a bias on favour of any special 
system, he was most carefal to teach us nothing but natural facts 
and how to observe them and how to carry out simple operations. 
I believe Lam right in saying and I think the others of my year 
would bear me out, that when we began our theory at Nancy, 
we began it with some ‘pull’ over our French comrades. 
How could it be othegwise? They were youths fresh from the 
Lyceés; most of them hardly knew oue tree from another, much 
less had ever thought of there being anything very much to ba 

¢ jearag in convection with them ; and so, even with our comparative 
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disadvantage in language, we could understand the lectures at 
once and picture fairly well to ourselves as we heard them, the 
forest as it is in nature, which was, I think, something deal more 
than they could. 

Tn my opinion, there is no better introduction to a career 
which consists, or ought to consist, of practical work for life, than 
to begin by practice. Mr. Fisher compares Forestry with 
Medicine and Engineering! Now, in old days, I believe, nearly 
every doctor began his studies as an apprentice, he compounded druge 
and he assisted his master in his surgical operations from, I 
think, what we should now consider a very early age, and it 
was only after he had obtained a certificate of a certain practical 
competence, that he was allowed to go to medical lectures to 
quality for his degree, At the present day, J believe I am right 
in saying, almost all of our most eminent Engineers began 
their atudies ‘on works’ and ‘on works’ they were probably for 
five times the number of years that a Coopers Hill student spends 
at College, before they began to rise, We have most of us read 
the lives of Stephenson, of the Brunels and others ; we see iv the 
papers accounts of the rise in the world of Eminent Engineers of 
great name, and I full aure that no sensible Coopers Hill Engineer, 
though he may have found a more ‘ Royal’ road to his career, will 
think himeelf better than they because be hea escaped 
much of the preliminary drudgery that they underwent. Here 
too, in India, much of the best work of the Department has been 
done by men who never heard a theoretical lecture or entered a 
German forest ! I would draw attention to the leading article in the 
Gardenes's Chronicle of January 2nd, where, in reply to a request 
from the Vice-Chairman of the Middlesex County Council for hie 
opinion on the question of giving theoretical instruction in hor- 
ticulture, it ia Teported that Mr. W. T. Thiselton Dyer, the Director 
of Kew, said “Iknow of no royal or theoretical road to the 
‘acquisition of a competent or even useful knowledge of the 
“gardener’s art except by beginning at the bottom and going 
‘through every operation from the most elementary to the moso 
‘difficult and refined. Our men must goin their capacity for 
‘themselves by working under the skilled direction of able 
‘foremen.” As with Horticulture, so it ia with Forestry ; if an 
officer is wanted who can supervise Forest works to the fullest 
advantage, he must know personally and practically how to do 
those works himself, so as to be able to shew his subordinates how 
to set to work ; and in my opinion it will be a bad day for the 
Department when we replace those who are practical men and 
can themselves do forest operations practically, by officers who 
prefer (onder our unfortunate Indian bureaucratic system) to write 
official letters and order others to do the work, very possibly with 
failure as 4 result. It is often easy enough to say what, should be 
done, but it is much better to know also how to do it o 
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Tan agree entirely with Mr. Fisher that for preliminary 
practical experience it is not necessary to go to Germany: it is 
most usefnl for studeuts to go there after their course, to see in tha 
field the applications of the more difficult and acientific portions 
of their training ; but I should like to see all our students, whether 
of Coopers Hill or of Dehra Din, made to do themselves at the 
outset a good practical course of the elementary work which is 
much the same in all countries and mey be done in England or 
Scotland or India as well as in France or Germany. That practi- 
eal work should be real practical work : they should learn to thin 
forests, to make nurseries, to plant trees, to prune and tend, by 
actual personal experience, and here I may remark that this is 
what we are trying to have done at Dehra, so far ae our limited 
time allows, und is what the Board of Control of March, 1891, 
strongly and rightly insisted on, when it required that first year’s 
Students should begin their forestry by learning artificial reprodno- 
tion both theoretically and practically, and should not proceed to 
sylviculture even, till they were able to do it in the camping 
season with the object lessons in front of them. 

The tendency, which I should regret much to see, of what, 
I take to be Mr. Fisher's ideas, that is, beginning with the theory 
and reducing the practice tu tours ouly, be might to turn out a num 
ber of youag men crammed with theoretical nocions of Forestry, 
and able to describe the various systems as they had seen them in 
Germany and France in their tours ; and after all incapable of 
doing, or supervising the doing, of simple practical operations such 
as the replanting of a denuded hill side or the thinning of an 
over-crowded compartment; and looking grumblingly upon the 
simple often monotonous every-day work of most of our Forest 
Divisions as mere drudgery. Let us have, by all means, at Coopers 
Hill, as Tknow we have, the best theoretical instruction possible, 
but Jet us not forget that, after all, theories are only made to be 
put in practice and thet ifn officer is unable todo the simple 
operations which constitute the elements of Forestry, he is not 
much better off than a soldier would be who could talk learnedly 
on the trajectories of projectiles but could not hit a target at a 
hundred yards. 

Mr, Fisher has given usa splendid list of possible training 
grounds which students of Coopers Hill are to visit in their third 
year. Butis there not a danger in shewing them teo much? 
May it uot be better, as I certainly think it is, that they should 
geo a little of the best, bnt see that well, assimilate it thoroughly, 
and learn how to copy it themselves in practice, than that they 
should come out to India, having seen everything there is to be 
seen, and yet, after s year or two, having in their minds merely @ 
kaleidescopic sort of mixture of methods and systems and & 

eneral hazy notion that such and such were good things to do. 
jpeaking as one who has more to do with forest education than 
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-ayons in India, I can only say that I*should prefer the Coopers 
Hill man who was well grounded it practical work and could do 
she operations with his own hands when ead arose for showing 
ow they should be done, to the one who could quote his text books 
‘by the yard but yet could not set his Ranger right if he found 
him doing his planting work wrong and could not take the axe 
. -or the billhook himself and explain practically the mistekes in a 
simple operation. So too, at Dehra Diin, we should prefer the 
student who could give an intelligible account of what he saw on 
tour, and did in the field, and could carry out elementary opera- 
tions himself at once and so be sure that he could rightly direct 
his staff, to the oue who had learnt the Elements of Sylviculture 
by heart, but who would only come to grief when he lost the 
catch word or was asked for a practical illustration. I have 
+ heard Conservators and Divisional Officera complain that the 
r+ students turned out of Dehra Din were full of theory, but unable 
to set to work when told to do a simple operation in practice, 
There is no doubt but that the complaint was sometimes well 
v founded, but we are now doing our best to remove it, and if we 
are successful, it will only be because we are all doing what we can 
to abolish cram, and to teach our students to develop their powers 
of observation and carry out in the field in practice the ideas they 

-?° are given in their theoretieal lectures, 

In conclusion, I have to apologize for a paper ao full of strong 
opinions; my readers will I hope forgive them in remembering 
that those opinions are not entirely my own only, but that after 
all, at Dehra, we have to carry out the system of teaching laid 
down by a Board which consists of the Chief Officers of the Depart- 
ment and that their present orders ara the Encouragément of 
Practical training. A 


J. 8. GAMBLE. 


Forest Conservancy in Victoria. 


We have read with considerable interest the first report of 
Mr. G. S. Perrin, appointed some three years ago Conservator 
of Forests for the Colony of Victoria, It carries us up to the 
the end of June, 1890, and though the period of which it treate 
is now rather far away, nevertheless, the information it gives will 
be new to soma of onrrendera Mr Perrin has a Forest Staéf, 
called variously, inspectors, superintendents, foresters, foremen, 
nurserymen, besides labourers, and after mentioning their services, 
he goes on to speak of the training of Foresters, He admits at 
the outset that foresters trained in the smail plantations of the 
old country would be useless in Victoria and he advocates selecting 
men from his own colony and sending them through a course 
of agriculture and forestry in the agricultural colleges of Long- 
erenong and Dookie, to be followed by a six months course of 
nursery work in connection with the state nurseries at Macedon 
and elsewhere. There is no doubt this is the right way to begin, 
snd this seusible suggestion of Mr. Perrin’s, we trust, will be 
acted upon by the Victorian Government. 

The different kinds of work going on in the forests appear to 
be as follows ;— 

Thinning the indigenous timber. 
Saw mill areas. 
Planting operations, 
Supply af mnining timber. - 
Fire protection, 
Control of grazing. 

‘We propose briefly to notice these various heads. Thin- 
ning the indigenous timber has been going on for two years, and 
about 4,000 acres have been gone over with the most gratifying 
results. 

“The young seedling redgum of Gunbower for years past 
‘ have simply been ruined by the dense growth, and if left in 
‘ that state would have in time degenerated into a whipstick 
‘scrub. Now all this will be changed: acre after acre will be 
‘ thinned, letting air and light into the young forest, the effect of 
‘which will be that the young trees will soon recover, and grow 
‘ into saw-mill timber in the course of 25 yeara or thereabouts, 

‘As soon as the necessary trained hands become available, 
‘ the forests round Sandhurst, the magnificent ironbark ranges, 
«will be taken in hand and dealt with o similar manner to the 
‘ other forests. The other great forest centres will then be under. 
‘taken in the order of their importance. = 


SOP bee 


or 
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“The value of this work cannot be overestimated. We 
‘have in this colony magnificent young forests, which only require 
‘euergetic supervision and intelligent ‘thinning’ to make 
‘foreats of the utmost value to the community, and to supply 
‘all the wants of the consumer for all time. 

‘In certain of the chief mining centres, planting is not 
* required—the indigenous forest is growing up fast enough for 
“ ye-foresting parposes. Our native timber trees would be hard 
‘to beat in the markets of the world for general utility ; hence, 
* protection and thiuning are the wantsof our forests in the greab 
« mining centres, and these will be the care of the Department.” 

In the dry arid plains and in sandy wastea it is intended to 

ow hundreds of thousands of sugar game and blue gums in 
Farabiog tubes, We gather that the bambvoa will have to be 
raised for the purpose, and the system of planting out in bamboo 
tubes is fully described on pages 11 and 12 of the report, with 
& photo-lithograph of the apparatus required. 

The system known as “saw-mill areas” is best described in 
the words of the report :—~ 

“ Under the present regulations, a saw-miller may take out 
* area rights at £1 per 100 acres (up to a maximum of 1,000 
acres) per month, Lt is thus possible for a saw-miller to take 
‘wp 1,000 acres—rent £10 monthly—put on 100 or more men, 
‘and cut off all the timber in @ couple of months at a cost of only 
* £20, The saw-miller may also take out another area in another 
‘ forest, and proceed in the same manner. 

* The remedy for this is to license the fallers in connexion 
“with areas, and limit the number of areas any firm or saw-miller 
‘may take up. The area system is not wasteful. It necessarily 
‘keeps out the splitter, who is the true and primary cause of 
‘ waste, the saw-miller only taking the timber necessary for his 
‘ trade requirements. During the year the minimum diameter 
*at which timber can be cut has been raised from 18 iaches to 
“24, and as the increase has been received by the saw- 
‘millers with approval, it bears out the contention that only 
* large-sized trees are required by the eaw-miller. 

‘Iam decidedly of opinion that the special area system is 
‘a good one, and until the ‘royalty’ system is adopted, I know 
‘of no better. It is not wasteful, because it does not pay a 
‘ regular saw-miller to cut down trees unless he can use up the 
* same at the mill.” 

The Conservator is evidently endeavouring to suppress the 
destruction of timber, but, as he says “it is well nigh impossible 
‘to expect men to watch the whole colony and keep an 
‘ efficient look out upon the thousands of persons whose direct 
‘interest it is to obtain timber without licence." We should say 
401 24 meu for an area of 87,884 square miles. But we are nob 
told what the area of the State forests amounts to, and we should 
note surprised to learn that there is no one in the colony of 
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Victoria or anywhere else who can give ua this information, 
Have the forests been demaracted and is there a map of them ? 
Thut is a question we should like to ace answered ina future 
zeport, The foundation stone of all rational forestry in any 
country in the world is to secure a sufficient area of State forest, 
to demarcate it and then to survey it. When this has been done 
you can continue with the superstructure, 

The most important nursery is situated at Macedon, where 
-about 700,000 young plants were raised during 1889 and 1890. 
But other nurseries in other localities have aleo been established 
and it is expected that in a year or two the output from each 
nursery will reach half a million, Mr. Perrin is, however, fully 
alive to the fact that protection from fire and from grazing, 
combined with judicious thinnings, will do far more far the re- 
foresting of Victorian forests, than thousands of pounds spent 
upon tree planting, 

The supply of mining timber in the neighbourhood of Sand- 
hurst, Bullarat aud other important centres is strictly supervised. 
The blue gum appeare to yield the best results, and this and 
other auitable kinda will be planted out in bamboo tubes, to sup- 
plement the yield from the natural forests. This is necessary ag 
most of the forests round the chief mining centres have been over- 
worked and require rest. In the words of the report— 

“The miner is now awaking to the fact that one source of his 
‘wealth—the timber—by which he is enabled to unearth the 
‘yellow metal, is failing him, ‘Timber he must have, or else give 
“up the quest for gold. He asks the Government to step in and 
‘save him from the folly of timber destruction. To do this 
‘properly he must be prepared for sacrifices; he must submit to 
‘see the forest lands properly fenced and placed under strict super- 
‘vision ; he must give up hia old ideas as to his rights to timber; 
“he must recognize no rights save those of the Crown ; he must be 
‘content to receive the timber from the forest according to the 
‘bearing capacity of that forest; he must submit to being heavily 
‘fined if he should transgress the forest laws, he must assist the 
‘ forest officers in their work by moral and active support, If he 
* does all this, there is a certainty of a regular supply of timber 
* being available fur his use.” 

‘he remarks of the Conservator on fire protection will have 
ial interest for us in India. After alluding to the inflam- 
mability of the pine forests in America he says —; 

“The pine forests of Europe and America have not the 
‘wonderful recuperative or resisting power of our Hucalyptna 
‘forests, The fact of our trees being shedders of bark instead of 
‘leaves, marks the eucalypt as being eminently adapted for hot 
* countries where fires rage periodically during the summer months. 

‘ The oucalypt is to a large extent a fire-resisting tree, some 
‘species more ao than others, The well-known atringy barke 
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“(E, obliqua, E. macrorhyncha, E. capitellata) are familiar- 
‘instances known to all bushmen, 

* There, are doubttesa, few old residents in the colony but 
‘have seen forests of this valuable timber tree alight from base to- 
‘ topmost branch, with a fiery furnace around their stems sufficient 
‘ to roast herd of cattle, not a leaf, nothing but a blackened, 
* bare butt towering aloft to the sky, funereal and desolate looking, 
* Yet, after a heavy rainfall, behold'a few weeks afterwards, the 
‘ blackened boles and bare branches put forth young shoots and 
‘leaves and in a few months nearly all trace of fire is obliterated 
‘and thus summer after summer, forest after forest is burnt, 
‘ destroying saplings by millions, but the old sturdy pioneers of 
* the foreat still live on, and year after year coutinue to shed fresh 
‘seed upon the burnt up ground, and then the saplings re- 
* appear as thick as ever under the genial influence of the winter 
* rains.” 

The causes of firea ia Victoria are very much what they 
are in India. 

“ The cause of bush fires in nine eases out of ten is through 
‘the culpable negligence of persons whose business or pleasure: 
“takea them into the forest. The splitter drops his matches care- 
*lessly about, or leaves a box on a stump. The bullock driver 
“ throws a lighted match into the acrub or by the road-side. The 
* swagman leaves his fire alight at the camp. The sportsman: 
‘ uses paper gun wadding, and starts 4 fire ab almost every shot. 

‘The Fire Act of Victoria is a dead letter, and police, selee- 
* tora, tourists, sleeper hewers, and contractors generally, look. 
‘upon the notices with indifference.” 

To remedy this state of things the Conservator makes certain. 
definite proposals which we trust he will be able to carry out—. 
extra establishment, stopping of ‘commonage,’ restricting the 
entrance of the public, and indiscriminate camping, amending 
the Fire Act, fencing in of State forests, and formation of fire 
lines. A beginning bua already been made, extra men were putt 
on, and about 21 miles of fire lines were burnt in the various 
forests. 

The receipts from grazing fees are not credited to the: 
Forest Department but to ‘General Territorial Revenue’ It 


"would seem that the various forests are leased for low sums to 


local residents ; as an example we may give the redgum forest of 
the Murray Flats, 65,000 acres of which is leased for £200 a year, 
whereas in the sister colony of South Australia, where the leases 
run for 14 years, the rent varies from 3d. to 2s. 6d. an acre’ 
The Conservator justly remarks ;-— as 

“ Both these state forests (Murray Flats and Gunbower}. 
‘ should be regarded as national estates from which large grazing 
‘ revenue should be received and this would undoubtedly be the 
‘ case, if the reserves were blocked off and let by tender ona’. 
* seoure lease for a term of fourteen years. 
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‘There is no doubt but that if this were done, 6 revenue 
“of between two and three thousand youn sterling annually 
‘would come into the Treasury to the credit of the Forest 
‘ Department. 

“The loss of revenue is by no means the worst part of the 
‘affair. Commonage means the taking out of the hands of the 
‘Forest Department the management of the grazing, and imme- 
‘diately a division of interest arises, as the power of dealing 
‘with the matter is relegated to a number of persons who natur- 
* ally care more about tbe fattening of their cattle than the well- 
‘being of the Forests. 

‘The Forest Department should have complete control of the 
‘ grazing in all state forests, and the sooner the fact is recognised 
‘ the sooner will the foreats become of use not only for grazing, 
“but for the purpose for which they are, as a first consideration, 
‘ intended.” . 

With regard to the revenue and expenditure, it may be 
stated that the former was £16,202 and the latter £15,218, 
leaving a balance of nearly £1,000 in favour of the Department. 
This surplus is sure to increase under intelligent supervision and 
we feel sure that the colony of Victoria has got the right man in 
the right place in her present Conservator, We only hope they 
will back him up in his suggested reforms, and support his 
moderate proposals. 


AS. 


Accident during the Garhwal Kheddas. The end 
of the rogue Elephant. 


@* An account of the melancholy circumstances attending the 
death of the late Mrs, Anson, wife of Major Anson, the Agent for 
the Balrampur Estate, which took place during the recent Khedda 
operations im the Sonanadi valley in British Gariwal, may be 
of interest, 

Sir Auekland Colvin, the Lieutenant-Governor and party 
arrived at Hathikund on the 20th January with a view of seein; 
something of the elephant catching operations. Major an 
Mrs, Anson did the honors of host and hostess on hebalf of the 
Estate and all the camp arrangements were faultless, 

At daybreak on the Ist February, the trackers were abroed, 
finding the exact position of the herd of elephants which had been 
for some days in the neighbourhood of Hathikund. At about 
9a. m.a “Sowar” galloped up to the bungalow where we were 
sil assembled eagerly awaiting ‘ Khabar,” with the re-assuring 
news that the wild herd was feeding at a spot about three miles to 
the east of our camp, upon a small ridge separating two branchés 
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of a Sot or hill stream. The plan of operations consists in placing” 
men armed with gune and blank ammuuition at intervals of about 
80 yards slong the spurs encircling the area containing the herd ; 
when this haa been done a few shots are fired at the head of the 
Sot as an alarm, upon which the wild elephants try and effect 
their excape but are met on all sides by blank fire and are finally 
obliged to run down the Sot itself. Here they are met at -a 
conveniently narrow spot by the serried ranks of the Khedda 
elephants, previously drawn up in more or less crescent form, 
Upon this all is confusion, every mahont trying to bring his ele- 
phant alongside of a wild one and to get the rope noose over its 
head. This is, however, not very easy of accomplishment, and it 
often resulta in a long chase in which the wild elephant has a 
fair chance of escaping altogether Supposing, however, that the 
mahout has been fortunate enough to get the noose over a wild 
elephant’s head, his troubles are by po means over, for the animal 
finding itself canght by the neck struggles voileutly, often dragging 
ita capturer through most awkward places, and occasionally coming 
to.an untimely end by strangulation, owing to therope getting caught 
among the trees in the forest. 

In the present instance, however, the above campaign did not 
take piace; on account of an unforeseen interruption which ocenrred 
aa follows :— 

The men with guns, some 200 altogether, having been posted 
out upon the ridges surrounding the herd, the Khedda elephants 
were got rendy and started for the scene of action, It was a 
curious sight to see some 96 elephants moving along the forest 
road, single file, with their quaint-looking riders and Khedda 
gear, the whole procession exteuding over more than a quarter 
of a mile. 

Every one was in high spirits, as a big catch was anticipated ; 
and an elovated spot had bees proviously sclceted {near the point 
where the Khedda elephants were to be drawn up) to be cceupied 
by the Lieutenant-Governor and purty, which would command a 
fine view of the whole “ tamasha.” 

The fist elephant in the line was ridden by a tracker to 
show the way, the second by Major and Mrs. Anson, the third 
by Sir Auckland Colvin and Colonel Erskine, and the rest in 
no particular order. Ou approaching the base of thy hills, a couple 
of shots were heard up in the valley in the direction of the 
herd, leading everyone to suppose that the wild elephants had 
in some way got alarmed and were trying to make their esc: pe, 
Accordingly the line of elephants pushed forward as quickly 
ag possible. The first portion of the line had just emerged 
from a narrow defile in the hills when a large rogue elephant 
charged down without any warning (which is, I believe, most 
exceptional in these animals) upon the line of elephants, from 

*the right frogt, at a point where they were about to cross. a 
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rsmall nulla. The first elephant in the line avoided his charge, 
but the second was caught in the flank and overthrown with great 
force, the rogue then proceeding to gore it viciously with his 
tusks. 

All this took place in a few moments, and before any one 
-eould come to their help the rogue had turned and fled, scared uo 
doubt, at the general shouting and the appearance of so many 
selephants, It was unfortunate that no one in the neighbourbood 
of the accident was armed, and still more so that the line of 
elephants.was not led by one of the famous Balrampur fighting 
tuskers, as in that case the accident would certainly not have 
occurred. As it was, however, Major Anson, who was not 
apparently much hurt, extricated his wife from her dangerous 
position, half crashed by the fallen elephant, and carried her to a 
place of safety. She had evidently received a very severe shock, 

ut no one thought things were quite so bad as they afterwards 
turned out, so having carefully placed her on another elephant, 
Major Anson, accompanied by two of the party aud a large tusker, 
returned with her to the camp. We stopped a short time, at 
Major Anson’s request, to see if the herd would come down the 
valley, but they had in the meantime broken through the guns 
-and made their escape, having been frightened no doubt, by the 
noise and shouting at the time the rogue charged. 

We all returned, therefore, to the camp, there Luv learn the 
sad news that Mra, Anson had died ten minutes before our 
-arrival, 

It appears that after they had left us to bring Mrs, Anson 
back to camp, they were again met and persitently followed 
this time out in the open, by the same rogue, and matters became 
80 sericus, that Major Anson was obliged to take his wife off the 
elephant again and climb up a bank with her to a place of safety, 
The tusker was of little or no use in the hands of a cowardly 
mahout who lost bis nerve so completely on sesing the approaching 
rogue, that he refused to make his elephant face about and prevent 
ite approach, Fortunately, however, it did not again charge, but 
turned off into a neighbouring forest ravine. The injured ele- 
phant was terribly gored and had to be shot soon after. 

The whole party dispersed on the following day and Mra, 
Anson’s funeral took’ place at Roorkee on the 8rd February. 

In this way, a meeting which should have proved most en- 
joyable to all, was brought to an abrupt and melancholy conclusion. 

The vicious character of the rogue, the author of the mis- 
chief, hag long been known in the neighbourhood, and this is 
not his first victim. He has frequently given chase to persons ix- 
vading his domains, and to the truth of this I can personally 
vouch, having been chased myself for a considerable distance up 
-ahill by this same animal some three weeksago, when I inadver- 
-tently approached him too closely. 
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He has now, however, paid the penalty for all his misdeeds, 
as, after several days of ineffectual tracking, I had the good fortune: 
to come across him this afternoon and having approached to within: 
about twenty-five yards, dropped him with a 12 bore bullet propelled. 
by 6 drams of powder. The bullet struck him in the middle of hia- 
forehead, but did not apparently quite reach bis brain as he rose 
again to his feet in a fow minutes, and I was obliged to fire four 
more shots into the side of his head before he sank, to rise no more. 

He war a very large animal, height at shoulder 9 ft. 10 in.; 
and had fair-sized tusks, but was absolutely tail-less ; a mark which 
bas always sufficed to distinguish him from other elephants in the- 
neighbourhood. 


B. B. OSMASTON, 
13th February, 1892. 


The Forests of India and their products, 


Very uatrowly does India seem to have been saved from ane 
of those wide-reaching famines which threaten its densely pack- 
ed people every eight or ten years. As it is, South India, which 
is under different metevrological conditions from the rest of the 

eniuaula, is suffering already many of the horrors of drought, in 
hingleput, the istrict erount Madras city, and in four 
other tracts. Famine to the peasantry means death to their: 
cattle, The only means of supplying fodder to the latter in such 
dire extremity has been adopted by Government. The forest 
reserves have Teen opened to them, This is the first and most 
important result of our forest conservancy, though in ordinary 
times the people feel it a hardship that they should have to pay 
fees for grazing in the woods. Sad experience has proved that 
they cannot be trusted themselves to couserve the common woods. 
and pastures. In 1850, for instance, when the land ot Ajmera 
and Merwara, in Rajpootana, was settled for revenue, the wastes 
and hills were made over to the management of the villazers as 
part of the common land, What was the result? The soil was- 
gradually denuded. The wood was sold, the grass which had 
grown under the partial shelter of the trees ceased. The scanty 
rain-fall became scautier. The sub-soil water supply and that 
in wells and streams became so uncertain that the magnificent 
tanks made by Colonel Dixon either dried up or were silted up by 
the sand washed down from the naked hills. The famine of 1874 
came, and the cattle and people alike died out, Ever ainoe, the 
preservation and exteusion of grazing woods have formed the 
duty of the Forest Department under careful legislation, and. 
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hence it is now possible to alleviate the misery and the loss of 
the patient ryots of South India, Railways may bring into a 
etricken district food from mote favoured parts, but cattle fodder 
cannot be distributed like rice and millet. Only the Forest 
Service, it is proved, can be trusted to produce it at such 
times. 

‘The trees of a virgin Indian forest are the glory of nature. 
The writer bas spebt weeks in the red-wood forests of California, 
whose Seguoias in yirth avd height and beauty, aro the wonder 
of the world, as they shut in the weird and spacious Yosemite 
valley. But even these came short of the vast Deodar plantations 
of the mighty Himalayas and of the Teak reserves of Central 
and Eastern India. Even in the comparatively small ares of 
the Andaman Islands, the great penal colony of the Enst, there 
are glorious woods so dense that the sun never penetiates them, 
and so bound together by interlacing creepers as almost to dofy 
the axe and the elephant. The stems of some of thes» climbing 
shmbs bave been described to be ag thick as a man’s thigh, but ag 
flexible as a rope, In other eases the rarest orchids cover the 
loftiest trees with luxuriant splendour—orchids, many of vem 
varieties new to the botonist. Indian forest trees onmber more 
than 2,000 species entirely differant from those which are common 
in Europe. In Great Britain, for instance, there are only about 
40 species of indigenous trees. 

‘The Deodar may for beauty be placed at the head of all, 
This noble cedar must not be judged of by the sickly exotic of 
our gardens, though that is beantifal enough. Qn the Hima- 
Jayan slopes, at ao elovation rising from 6,000 to 9,800 fect, it 
sometimes reaches a height above 200 feet. OF ail timbers its 
wood is the mest durable; we have seen beams of it in the 
rock-cut temple of Khasli, centuries old. With this tree may be 
associated the sandalwood of South India; it ia a amall exer 

en with black berries dropping from the graceful-hanging 
ranches, but its heartwood is that which gives tt value. This 
strongly scented wood is exported to China for incense, and ig 
used all over the East by Parsee and Hindn artisans for exquisite 
carving and mosaic work. fardly less durable than the Deodat 
is the Teak (Tectona grandis.) If we except Java and Siam, 
India seems to have a monopoly of this valuable tiniber, which 
has taken the place of oak. It bas been well said that what gold 
is to metals, teak is among woods. Not only is it durable, light, 
and not very hard, bat it is easily polished and does not split 
or warp. Mahogany is hardly indigenous to India, having een 
bronght from the West Indies by William Carey a century ago, 
But ‘he now large avd beautiful trees which he planted in the 
Mission Park at Serampore, and those which adorn the famous 
botanical gardens to the South of Catcutta, are reported by Bir 
D. Brandis to produce timber equal to that of the American’ tree, 
In Pegu it is now succeeding as a forest tree, 
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Along the 1,600 miles of the lower Himalayas, from the 
Punjaub to Assam, two valuable trees almost constitnte the 
forest velt—the Sal and the Sissoo, The timber of both is dur- 
able; the Salis very hard, but the Sissoo is much used for 
furniture, with its hoe polish, With the Sissoo is generally 
associated tho Khair (Acacea Catechu), which is not only so 
durable as to make oil mills and rafters, but produces the valu- 
able tanning material known aa Catechin or Cutch. The 
eatechin is produced by boiling down chips of the heartweod, the 
red fluid of which becomes hard and black, More important— 
however, to the manufactures of Europe is tho India-rabber tree 
(Ficus elastica), which abounds in the evergreen forests of Assam. 
“Phe white mill which exudes from cuts made in the stem and 
roots is collected and dried, and forms the caoutchoue which is 
exported from Calcutta.” Unfortunately the tree is found chiefly 
jn native territory beyond the frontier, where the reckless system 
of tapping is diminishing the supply. Bur the British forest 
officers are steadily extending plantations of this huge evergreen 
of the fig tribe, which rises to forty feet high, The export of 
rubber from India alone is sometimes of the annual value of 
£150,000. It is the people of Iudia, however, who chiefly supply 
the forest revenue, in their paytnents for firewood, charcoal, graz- 
ing dues, bamboos, gums, fibres, and other minor produce, ‘Take 
the Bamboo alone, that tall arborescent grass which, growing in 
dense clumps, reaches a height of more than 60 feet. To the 
native of India it supplies almost everything, even food in time 
of scarcity. It is the best material for building, the stout matting 
which it forms supplies walls, floors, and roofs; it is made into 
baskets; its hollow-jointed stems form oil and other vessels, 
Io China, the fresh shoots ot the Bamboo are tnade into excellent 
paper. Under proper appliances the Bamboo fibre secms destined 
to have an important influence on this manufacture. A very 
valuable export is the product of the Lac insect, which lives on 
forest trees, and is artificially propogated hoth in Bengal and the 
Central Provinces, It yields the shell-lac and lac-dye of com- 
tmerce, 80 Well known in sealing wax. The wild Gums of the 
Indian forest are now beginning to be valued as they deserve, 
Sir George Birdwood, a practical botanist, as well as our first 
authority on Indian art, has published a valuable treatise on the 
subject. The writer happened to be visiting the virgin forests of 
the groat Andaman Islands, when the resident Scottish doctor 
there discovered the value of the yellow gam of the Gurjon, or 
wood-balsam tree, as a specific in the treatwoent of leprosy. The 
paper mulberry of Japan has been naturalised in Burma and 
Assain, for it yields the Tapa cloth of the South Sea Islanda, 
There is stili a wide field for the introduction of foreign trees and 
plants into India. The quinine-yielding Cinchona is @ striking 
illustration of this, 
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The influence of forests upon climate may be observed on a 
great scale in India. So scientific an observer as Sir D. Brandis 
does not believe that the operations of forest conservancy will 
guard against the recurrence of seasons of excessive drought. 
But some important facta have been established. In the neigh- 
bourhood of dense forests the air near the ground is moister and 
the dew heavier than in the open country. A gauge placed 
above the crowns of the trees in the forests collects more rain 
than one outside at the same height. Well-stocked forests are 
a perfeet shelter against seurching winds. There is no doubt as 
to their value in protecting the soil, and regulating the natural 
drainage, while they diminish floods and control torrents. The 
whole subject of the relation of forests to irrigation by wells, 
tanks, ‘nd rivera deserves careful study. The people of India 
themselves are awaking to the importance of this queation, if 
only to raise firewood sufficient for our ever increasing consump- 
tion, As the old woodlands become exhausted through reckless 
cutling, prices ‘rise, henee to supply the city of Madras, some 
of the land-owners on the coast over an extent of forty miles 
“have been planting the Casuarina, which is indigenous on ‘the 
const of Rurma, in the shifting belt of sand. The result is most 
profitable to the landholders and to the poorer natives, who 
receive a cheap supply, while large areas of waste land have 
thrs been: utilised, 

‘The experienced officers who have done so much for forest 
conservancy in every province of India during the past generation 
have often been called upon to assist other countries and colonies, 
Thos New Zealand haa enjoyed the services of Major Campbell 
Walker; Mauriting, those of Mr. R. Thompson ; Caylon, of Mr. B. 
aA. Vincent ; ras, those of Mr. E, Dobbs; and Cape Colony, 
those of Mr. D. E. Hutchins. Indian Forest Conservancy ia stilt 
in the infancy of ite usefulness to the millions of our fellow subjects 
in the East, to botanical science, to commercial enterprise, and 
- indirectly to the whole Empire, University Commissioners will 
fail in what is expected of ‘bem if they do not bring to a success- 
ful conclusion the movement which seeks to make Scotland, and 
Ediuburgh, above all, the chief scientific and. practical traini 
school for forest students and officials :at home and abr 
(Scotsman.) 

The writer of this Article seems to have been a good deal misinformed, 
We believe the Madras Government have really thrown open very few closed 

-vea to grazing, but have allowed the free cutting of grees instead. We 
+ shonid like, aleo, to’ know where the vast Deodar ‘plantations’ are that rival 
the giant trees of California, And the Madras Conservators would probably 
Tike to have even a few only of the giant Teak, in the forests of South India 
which bave been uo much ruined by careless timber-catting by people who 
Frise meet proBtatioy Goougi i doce pay fan the proter ncdves with cot ee 
Fhels re with Casuerine if they ean get guicks of anything elo bes 
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Kamila dye in Ganjam. 


: Among the many rich natural products of Ganjam, probably 
the most esteemed in’ commerce is the red “Kamila” dye, the 
valuable product of the Mailotua philippinensis. This tree, with 
its lovely scarlet berries and vivid emerald green foliage, is a 
marked feature of forest scenery in Ganjam. The berries are 
coated with a beauitful red powder which constitutes the dye. 
This powder is collected by being brushed off into baskets made 
for the purpose, but the method of collection is reckless and waste- 
ful in the extreme, the trees being often felled in order to reach 
the berries more easily. The industry ia monopoly of the hill 
Khonds, who, however, turn it to lite advantage. They are 
ignorant of the great commercial value of the dye, aud part with 
the powder to the low-country dealers settled atmongst them for 
a few measures of rice or a yard or two of cloth. Tho industry is 
capable of great development, and a large fortune awaits the firm 
or individual with sufficient enterprise to enter into rivatry with 
the low-country native dealers settled amongst the Khonds, who 
at present enjoy a monopoly of the trade, It is notorious that 
these men are accumulating vast profits in respect of this dye, as 
they obtain the powder in barter from the Khonds for the most 
trifling equivalent, and send -toads of it from the district, The 
local native name for the dye is Sundragundi. The tree is culti- 
vated largely by the Khonds in their forest villages.—(ndian 
Agriculturiat.) 


Indian Gutta-Percha. 


An abundance of gutta-percha milk has been yielded during 
the past dry weather in the Wyvaad by the Panchotee tree 
{Dichopsis elliptica, Dalz) and some planters have been askin; 
for information on the subject and inquiring whether it could 
be made into a commerical article. The milk has been known for 
some years to afford what was called Indian gutta-percha or 
Pala-gum and has been used as an adulterant of Singapore gutta, 
General Cullen brought it to notice about 85 years ago, and Dr. 
Cleghorn published a memorandum on the aubject at the time. 
It was reported upon by experts in London, who found that it 
was unfit for water-proofing purposes, as its solutions in coal tar 
and turpentine dry up to such a brittle consistence that the’ 
fabric is quite useless. It could be used as a birdlime or cement 
and keeps well under water. By boiling the milk of the panch- 
otee tree a white mass separates, which can be kneaded by the 
fingers, but which becomes hard and brittle when cold. The 

« brittle character of this aubstance I found in the true gutta 
and called crystalban or alban. Crystalban, according to Payen, 


‘ 
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-cccurs to the extent of from 14 to 19 per cent. in the best kinds 
-of gutta-percha, but I have extracted as much as 69°2 per cent 
of crystalban from the secretion obtained from the Wynaad. 
The presence of a large qaanity of crystals in this gum, , of 
course, would interfere with its utility, but crystalban ia easily 
removed by boiling alcohol, and the residue consists of a very 
good and pure gutta-percha, I cannot see why this process 
-could not be used to purify the Indian gutta-percha and so ob- 
tain an article similar to the Malayan gum—(Report of the 
Madras Quinologiat.) 


Effects of parasites on “trees, 


We reprint ‘the ‘fullowing -extract from the “Gardéner's. 
Chronicle” which seems te overturn our previous ideas on this 
aubject. : 

If it. be true: that the host-and the parasite are mutually 
advantageous to each other, how is it that trees are so often 
killed, to all appearance at any rate, by Loranthus? For instance, 
how will the cause of the death of 20 many attacked trees in the 
_Bandy Shola Wattle Plantation in the Nilgiris: now be otherwise 
-accounted for? i 
_.  Mistiera—* Up till, quite recently it baa been: assumed, that 
“the.growth of the Mistheto was necessarily prejudicial to the tree 
‘upon which it grows, With the discovery of “aymbiosis” or 
tthat-arrangement.whereby two plants live in intimate association 
‘one with the otber without injury to either, but perhups with 
‘ reciprocal advantage—a different view has been taken and an 
“Apple treet. supposed to be advantageous to the Mistleto grow- 
‘iug.on it in summer, while in winter the evergreen . Viscum. 
‘aupplies the deficiency which the apple experiences by the ‘loea. 
‘ of its leaves. M. Gaston Bownrer has been putting the. matter 
‘to the proof by estimating comparatively the changes which 
‘occur in the composition of the two plants and of the atmosphere 
‘during growth. For half the year it is found that the Mistletoe 
* assimilates food by its green leavea for the denuded Apple tree. 
‘We cannot give the details of M. Bonnige’s experiments, but it 
“4s sufficient to say that they completely bear out the idea of 
‘perfect “symbiosis,” or mutual adaptation, and that save by 
“mechanical obstruction, the Mistletoe does no harm tothe ‘tree on. 
“ which it.ia growing.” : : : oe 
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The next march was from Derdpar to Tregam ; between the 
two the road is once more quite in the plain running along at the 
foot of the hills, which are mostly bare between these places ex- 
cept for a small nearly ruined forest of deodar which should be 
taken up and allowed to recover. Everything in the shape of 
deodar forest must be demarcated as state forest and as much as 
possible closed to grazing. Tregam is a beautiful spot owing to 
the presence of one of those remarkable springs for which this 
country is famous; it has a great volume of water which rushes 
out with much force and goes to water the fields after filling a 
rough stone tank that has been made to enclose a space round 
the main spring. This tank isa large expanse of limpid water 
overshadowed by some grand plane trees and other trees andshrubs. 
As the place is sacred, not a leaf or bough is touched, so that there 
isa charmingly natural look about everything ; and again the wish 
comes to one’s mind “would that there were more sacred places 
in the forests.” At one side of the tank is a picturesque old 
wooden temple, As usual the tank contains hundreds of the 
brown fish appertaining to such tanks: they are very tame and 
come to be fed, but they do not look inviting, and it is a digusting 
sight to see the slimy mass struggling over some pieces of food. 
The water is not safe to drink, the medical anthorities stating 
that it contains worms, There are some fine Diplazium poly 

odioides, Mett., growing near the temple, the only specimens [ 
tave yet seen in Kashmir pre er, though it is common in tne 
Kishangange Valley, At the back of the Tregam village, which ig 
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& very large one, rise some hills once covered with a dense mixed 
forest of deodar, kail and broad-leaved trees. This was inspected, 
and the present state of the tract is enough to make a susceptible 
forester weep tears of vexation. I was perfectly aghast at the 
destruction I witnessed, for it was evident fromthe atumps, &., that 
it once contained a large number of fine trees, while now there onl; 
remain stagheaded, lopped and crooked deodar and a few good kail, 
It would seem that almost every form of injury that the human 
mind could devise has been practised here. Thus, almost every 
tree near the paths, whether deodar or kail, has been barked 
or hacked and sometimes both ; the other species, except walnut, 
have all been lopped to within some 6 feet of the ground; huge 
dead trunks (felled by the villagers) encumber the soil in every 
direction; and, to sum up, fires have swept through the forest and 
even, as 1 went along, I counted five dead kail trunks fiercely 
Diazing. The matter was at once eaquired into and after a deal of 
prevarication the villagers acknowledged that the fires are lighted 
to scare the bears away from the fields. So little thought have 
these men of the loss they are causing to the State that they are 
uite content to burn the forest in order to prevent damage to 
their crop, Charlea Lamb’s roast pig lately alluded to in the 
Forester was nothing to it! Much injury to forestry has been 
witnessed on this tour, but such a miserable wreck as this parti- 
cular tract presents, has not yet been seen. Still, wreck though 
it be, it is valuable because there is no forest beyond Tregam till 
Kopwara is reached, a distance of some six miles or more. All 
must be demarcated and as much as possible strictly closed to all 
privileges for a lengthened period to allow it to recover; if the 
villagera are inconvenienced, they have only themselves to thank, 
they really deserve severe punishment, but this would not perhaps 
be advisable in the present stage of forest administration. What 
makes it peculiarly exasperating is that while the forest ia State 
property, the village is part ofa private Jaghir and Jaghirdars 
ave no rights over trees in State forests, yet the forest haa been 
destroyed. Leaving this miserable scene, we passed on to 
Kopwara ; as already stated, there is no forest between the two 
villages, the range trends back in a great curve and is one large 
grassy blank, The road is quite level and passes through some 
park-like village greens, with huge walauts dotted about here and 
there ; then some rice fields which are not at all pleasant to go 
through, as there is no road, merely a narrow path between two 
fields ; my little mare did not like the muddy places and every 
now and then would flounder off the path into the field, splashing 
every one near, 0 that I generally elected to walk till we left the 
rice fields behind. It was very hot and dry during the day, hardly 
cooling down at all till after duek, and we were frequently tempt- 
ed to exclaim that in the matter of climate, Kashmir wasa 
- “fraud.” Still, nowhere in the hills, is it so very cool at 5,000 feat 
‘elevation, and the lovely scenery makes one forget the heat and 
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-other vexations. I heard of some travellers during the past 
season, presumably fresh from England, who dispensed with tents 
-altogether, and the party of a gentleman, two ladies and children, 
used. to put up in the Lumbardars’ houses! probably being a 
novelty, mney thought it great fun, but this sort of fun does not 
suit your old Anglo-Indian ; I daresay such houses are cooler than 
a tent, but they are not furnished from Maple’s and are rather 
-over-peopled for general tastes. The village was in shade from 
an early hour in the evening, owing to the proximity of the range, 
it was pleasant to sit out on the green and watch village life. 
There was a small party of village acrobats present, who came and 
. Tequested permission to perform before the hakim, 80 we got 
-out easy chairs and sat down to see what they could do, The 
-older man was a fine muscular fellow, in splendid training, but 
oue could not help wondering what these simple people would say 
if they could be taken to see one of the acrobatic troupes in 
Europe ; however, they did their best and were made happy with 
-a rupee, A short excursion was made from Kopwara up the bank 
of the Pohru (or Lolab) River to the village of Kumrial to look at 
the forest there, It lies mostly on the left bank of the river, on & 
steep hill side, which comes directly down to the water; original- 
ly it must have been a good forest with a preponderance of deo- 
dat but has been much over cut, and the cleared areas have filled 
ap with shrubs of sorts, so that it will be difficult to re-stock it 
with pines. There is some young growth in the patches, but no 
thickets suitable for the supply of the hop poles required, are to 
pe found, On the right bank of the river, at Kumrial, the country 
consists of small ranges which were originally covered with dense 
kail (P. excelaa) forest, but, as cultivation extended, this hus been 
cut and little now remains ; nothing in the shape of cornpact areas 
of forest can be selected here, Next morning (12th Sept.) cam) 
was moved from Kopwara, a couple of miles, to Drogmula, whic! 
is the principal village in the tract of this name. The Drogmula 
ilaka is in the form of an elongated horseshoe, the ends lying to 
the N, W., the bend to the 8, es; the shoe would be complate but 
that the Lolab river has cut its way through the range surrounding 
the ilaka at a point in the S, W; the Kamil river, which rans in 
‘an easterly direction from Shalura, joins the Lolab near the enda 
of the horseshoe, Below the junction to the W. is a fine isolated 
hill covered with mixed deodar and kail forest, both on the E. 
and W, faces; this is called Sirikup in the highest part. Drog- 
mula village lies opposite to Sirikup on the left bank of the Lolab, 
it is situated in the plain encircled by the horseshoe-shaped range. 
This range is well covered with forest, in fact is the finest deodar 
bearing tract in the whole of Kashmir proper, and might, under 
different auspices, have given an endless supply of timber both 
for export to the plains and for use in Srinagar, as the Pobru (or 
Lolab) river which joins the Jhelum, as already stated, at Duabgah, 
-can be used for floating timber for several months in the year. 
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‘The forest immediately above Drogmula village is a most decep- 
tive one: from a distance, the hillside appears to be very well 
covered with nearly pure deodar of good growth, except where 
fires have made clearances. On going over the tract, it is found 
that except towards the crest of the range, where there are still 
some fair trees, the stock is almost entirely composed of distorted 
trunks crowned with coppice-like stems, the result of early lopping. 
It is a very puzzling question what is to be done with such forests ; 
they, of course, are to be found all over the Himalayas, mute 
witnesses of the primitive way in which the forests were treated 
in the dim past, A villager wanted to build a house, saplings were. 
easiest to cut aad carry, houses could be more quickly and 
cheaply made of them, why go to the trouble of felling a large tree. 
which would take much time to cul up ; this is, most probably, the 
history of these curious forests. In Kashmir, luckily, all trees are- 
valuable, however crooked and mis-shapen, because of the demand 
for firewood ; so that when there is a good stock of young growth, 
these distortions might be gradually cut out and sold for fuel. Were 
it not for the feeling of exasperation experienced at seeing the 
destruction, one might be amused at the utter and childish reck- 
lessness displayed by the ordinary villager. In one place there 
were about twenty dead saplings, killed by a fire not long ago, all 
straight and sound, and in the centre of this group one poor sulitary 
young tree had escaped the fine; will it be credited that some. 
miscreant had actually cut this one and left all the dry trees, 
They would have done admirably fur his purpose but presumably 
because they were a little harder to cut from being dry, this soli- 
tary green tree was taken and all the dead ones lel standing. 
There are some patches of young growth here and there in the 
upper part of this forest, the ground being thickly covered like a. 
field of wheat, with thousands of fine healthy young deodars about 
two to threo fect in height ; and there is no doubt, from what is to be: 
seen here and in other places, that when closed to grazing and free 
from the danger of fires, nature will speedily fill the blank spaces. 
where seed bearers still exist. Opposite Drogmula and at the 
base of the Sirikup hill, stretches a Ene level plateau well covered 
with a very fair kail forest, which was examined. It will be very 
valuable for the Srinagar supply. In the centre of this isa 
beautiful spring called Bubu Nar or bubbling spring, at which 
fakir settled down some eighty years ago and in the usual way 
brought in his relations, who havo built several houses. Apparently 
they cannot be onated as they have a sanad from a former Sikh 
Governor, allowing them to live there, but from a forest point of" 
view it is a great pity that they should have been allowed to settle 
there, Tnekily, they have not begun clearing for cultivation and 
it is to be hoped nothing will prevent the area they are occupying 
from being carefully marked ont and limited. It would be a 
thousand pities if this really fine bit of forest were recklessly 
treated as others have been. After examining several other- 
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forests in this locality, a move was made to Kandi, a village a 
short distance to the 8. EF. of Drogmula, but still within the horse- 
shoe. On the road several houses were noticed made of wattle and 
dab and others with rough plank walle, so it is quite evidenc that 
there is no real necessity fur the use af such enormous quantities 
of young trees as has been the custom hitherto, There are some 
very fair forests to the E. and S. of Kandi village, but, as usual, 
a great deal of damage has been done; many trees have been 
Killed by fres and many by barking for tanning. Some excrllent 
examples of natural reproduction of deodar are to be seen here, 
the one hopeful sign in these forests, Near Kandi there is a 
beautiful spring, known as Narain Nag, surrounded by huge 
poplar and plane trees near the edge of the forest ; a small 
square tank of cut stone has been built round it and it is evidently 
well cared for and is considered very sacred. 1 is curious to find 
apple trees growing actually among the deodars and bearing fine 
fruit. Some of these semi-wild trees have fruit of a nicer flavour 
than the ordinary village apple and they are of a light green 
colour, not of the rosy red of the others. This is a poor country for 
ferns, probably too dry, the only interesting one to be fuund There 
being Lastrea thelypteris, Desv. in swampy places, Aftera day or 
or two at Kandi we made an effort and climbed up throngh the 
forest to the top of the range and dropped down the other side 
into the Lulab valley, camping at the village of Sogam. This waa, 
for the lady of the party, a very stiff climb for she had to tramp 
all the way up a mere pagdandi. It was not possible to ride any- 
where, indeed the horses were only got up with great difficulty, 
As the weather was stil] hot in the day time, we rose with the 
sun, the only way to enjoy marching at this time of the year, 
and so could spare the time to go leisurely upto the top. On the 
way, the scene of a disastrous fire was visited, a melancholy sight ; 
it occurred only a few years ago and swept in a broad line right 
through the forest almost, to the crest of the ridge probably not 
less than 500 first class trees were killed, besides othera of leas 
girth. An attempt at enumeration was made here some sixteen 
years ago and the result was that all trees in easy positions, whether 
Jarge or stall good or bad, had a large square of bark taken off 
them, greatly damaging the tree, and a number was then cut into 
the trunk ; it is said that after working for some little time, the 
matter was dropped, the official in charge reporting that it was 
quite impossible to count all the trees. 


J.C. Me. D. 
(To be continued.) 
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It is satisfactory to see from the Indian Forester for Novem- 
ber 1891, that the subject of Forest Settlements is receiving atten- 
tion, and [ have thought that a few remarks suggested by the 
articla (in the number alluded to) might not be unacceptable. 
In trath, the experience of Europe should teach us, that no part 
of the work of constituting or building up forest estates (for this 
is the object of the administration) is of greater importance than 
that of determining all questions of right within the limits of the 
‘Estate’, Several instances might be cited where, what was once 
a limiced grant or charter toa small cluster of houses ora few 
farms, has in time grown to be a burden swallowing up the 
greater part of the yield, and all the profits to the State, of an 
entire Forest, 

In forest constitution, there are two sides to the question— 
two views in which tho forest is to be regarded. In one view, 
the forest is part of the ecarth’s surface which is capable of 
yielding a class of produce, of which timber is often, or usually, 
the most directly valuable, but which is not the only produce, 
and not always (under certain circumstances) the moat econom- 
ically important. From this point of view, forest management 
obliges us to devote our attention to such a theory and practice 
of sylviculture as will enable us to produce to the best advantage 
what we most want; and as this must be done, on the large 
scale, chiefly by nature—nature helped, directed and restrained 
—a variety of systematized (or scientific) knowledge is indispen- 
sable. From the other point of view, that part of the country 
which is the site of those operations of nature and art which are 
working together, to iecduce aud to maintain, the ‘forest,’ ia 
necessarily kept apart from those other portions which are utilized 
in other ways. The forest ‘estate’ is demarcated in some way 
if it is not fenced or enclosed; and in this state it is regarded as a 
piece of property—an estate of a particular kind—no matter to 
whom tt may belong, Regarded from this point of view, a forest 
is obviously a kind of property which is peculiar; owing to the 
inveterate tendency of the illiterate peasantry (in all countries) 
to regard the forest as un-cultivated—as not (to their eyes) the 
same as An area growing corn, or apples, or cherries, it is particu. 
larly difficult to preserve it from depredations of all kinds; 
people will think that because trees, grasa and fruits of the wild 
trees are the prodace of nature, therefore, it is no theft to take 
them. Ic is not felt, that gold and gems are just as much the 

roduce of nature, and that Be art and skill exercised in polish. 
ing and preparing them are not distinct in kind, from the care 
and labour that are expended on tending a foreat. Special laws 
have to be made to protect the furests on thia account, 
- There are, of course, many other special features of forest rO- 
perty, regarded as property: for instance, an exceptional liability 
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to uncontrollable destruction by fire; but these I do not enter into 
as an immediate subject for consideration. 

Bat while this tendency is, or ought to be, confined to the 
ignorant and unthinking, there is another vhoughe in the minds 
ot the magistrates and official classes generally: they think 
that after all, the ordinary run of offences do no harm to the 
forest. It was very long before officers would realize that forest- 
fires did any harm. The view is held that careful forest preser- 
vation, implying protection against trees, is ond: needed for 
a very special and a limited class of plantation and for valuable 
forests of teak and other firat clasx woods. And it is held that for 
the great bulk of foreats, no particular care is needed ; and that 
{of course excepting gross acts of destruction) everybody may be 
left to take wood, grass, and bark, aud to graze cattle freely at all 
times and in all places, as he pleases; and that though the forest 
‘may not, under such free and ensy treatuwnt, produce ‘gigantic 
teak trees,’ still it will yield, and go on yielding, all that is prac+ 
ticatly necessary. Such wholly fallacious views were actually 
put forward by Sir T. Hope, in Council, when the Forest Act 
of 1878, was under discussion, The original framers of the Act® 
had no idea that such a use would be made of the Chapter, un- 
fortunately headed “protected forests.” Legally speaking, of 
course, the Act does speak of two classes of Forest and gives no 
indication (in its terms) as to where one class and where the other, 
shonid be the object of Government to establish. But the framers 
intended that the Chapter should be applied to any large area of 
waste or wooded land, which it would 4 unwise and indeed im- 
practicable to declare permanent Forest in too great a hurry. It 
was not then known, huw the demands of cultivation would affect 
large tracts of waste; what influence (for example) railways 
would have on the ‘waste’ in such places as the Central Provin- 
-ces. Why the exact term ‘Protected Forest’ was made use of, 
I do not know : but none of us who took part in the work, suspect- 
ed or foresaw, the mischievous use that would be made of it, In- 
deed, when Dr. Schlich and [ were deputed to Calcutta to offer 
advice to the Select Committee sitting on the Bill, we found that, 
the intention of the Chapter to afford temporary protection pend- 
ing the development of circumstances was understood : the fears of 
the Committee were directed to the point, that the enforcing of 
rules (such as Section 82 contemplated) might affect rights 
(which we had purposely left, unrestricted) in spite of our draft; 
the Committee were therefore bent on introducing the latter 
clauses of Section 28, to avoid this (supposed) difficulty. In vain 
we pointed out that the tracts dealt with were not ‘forests’ pro- 
perly so called—that is permanent estates finally constituted ; 


*It is well known that D, Brandis red the di ith 
asst ioe nt among othare ani Tam well sequsiated, sath’ ond in Tat 
sympathy with, Sir D, Brandis’ views. - 
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and that, therefore, we did not propose to interfere with any 
rights at all—whatever they might be; we pointed out that, 
if it were necessary to regulate rights, then the foreat would 
have to be ‘reserved. The Committee (who, it is needless to 
soy had not among them any experts,) perceived that if they 
added a complete provision for the settlement of rights, there 
would then be no real difference between ‘protected’ and ‘re- 
served’ forest; so they adopted the vague general proviso for a 
general record of rights, without any attempt to provide for the 
settlement of any disputed question, or to say what waa to hap- 

en if a right was wot recorded, as very easily might be the case, 

hey hoped, doubtless, that somehow, their addition would pre- 
yoni the rules from operating harshly. Rut they never took up 
Sir T. Hope's line (he was not on the Committee at that time) 
nor did they question the views of the framers as to the proper 
use of the Chapter. Sir T. Hope’s idea that the great bulk of 
forests could be always left under Chapter IV, and only a few 
choice localities need be placed under Chapter II, was heard tor 
the first. time in his speech in Council; had it been generally 
adopted at any time by the Governmont of India, it would have 
made the Act entirely inoperative for any purpose commensurate 
with the wants uf the country. As it was, seeing we could do no 
good, we obtained leave to withdraw, and our subseqvent exer- 
tions were all devoted to keeping the mutilated and imperfect 
‘Act from coming into force in Madras and especially in Burma, a 
matter in which we were happily successful. 

Thus we have two sentiments, one in the minds of the agricul- 
tnral population, and one in those of the rulers, which are great 
difficulties. Aud I must at once proceed to remark, that (as is 
usually the case with most errors, however pernicious) either senti- 
ment contains, or is connected with, a copious element of truth ; 
and this is apt to be taken to justify the entire position.” As 
ragarda the desire of the peoplo todo as they please in all forests, 
there are, of coarse, a number of cases in which actual rights 
to take wood, or to graze cattle exist ; but there are other (and 
atill more numerous) cases where these objects are of such vital 
importanee to agricultural and pastoral people under the 
century-old aystems of tillage which they have inherited, that 
they are indispensible ; and systems of forest culture mast make 
provision for their supply. On the other hand, and as regards the 
yiews of Sir T. Hope, views which, in a perhaps less defined form, 
may influence the best officers,—it is of course true that there 
are different degrees of “intensity” in forest culture, and that 
according as our objects differ, the necessary degree of detailed 

care in sylviculture may vary also; but that is the limit of the 
difference. Now, the majority of officers cannot get rid of the idea 
that no matter how numerous or extensive the demands on a 
“forest are, no care is needed, in periodically closing any part; 
no unpalatable restriction need be placed on the quantity or 
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mode of acquiring it, the yield will go on for ever ; as long as 
produce is only fairly taken, and acts ‘of mischief, as distinguish- 
_ ed from acts of mere appropriation,—are repressed. The absolute 
fallacy of this idea, it is to be feared, will not be established, till 
our forests are (experimentally) ruined pefore their eyes; if, 
_indeed (and here is the misfortune) the ruin which is not less sure 
because it is slow, is not delayed beyond the ordinary official life- 
time of any one officer. 

To this inveterate belief, is unfortunately also to be added, 
the intense fear of unpopularity and discontent and the dread of the 
trouble involved in making a really satisfactory enquiry into and 
settlement of the management of a forest estate ; trouble, I say, 
not meaning that Indian officers as a rule fear work, but the staff 
js so small and the pressure of general duty 60 heavy, that they 
fear that the time required would be prohibitive. 

But reverting once more to the popular sentiment, itis obvious 
that one muat come to terms with all cases of right., In constitu- 
ting a forest which can be managed, 80 a8 permanently to yield 
any class of produce (however bumble), we have to make provi- 
tion for the perpetual re-growth of what ja taken away : and this 
always involves—in one form or another—the allowing of a certain 
time of rest; it may not even require the absulute closing of a 
large extent of forest ; but it essentially. demands closing and rest ia 
some form. And the demand is emphasized by the fact, that in 
a large proportion of our total forest area, the restoration of 
denuded or deteriorating areas, is the first object. In order 
then to know when and how we can carry out our ideas of proper 
management without any jnterference that can be legally 
austained ; and in order alo to know, how far the public can 
derive the prort from the estate,* and how far that profit must go 
to individuals, parties, or bodies, who are entitled to it not as a 
charity but asa right, we have to separate the rights of the public 
(ie, of the State) for those of private individuals, communities, &. 
For centuries past, in those countries, where the value and 
utility of forest properties are fully appreciated, it is understood 
that this process is just as essential to the permanent realization 
of the essential idea of an estate, as is the demarcation which haa 
the double object of defining the limits over which the rights of 
the State, the forest owner, and the right-holder (a8 the case 
may be) extend, and the limits within which tbe sper! law of 
Forest protection, &c. is operative. It cannot be too often 


“Tt ie constantly forgotten, that by deriving « proper income or profit from ite 
forests (while maintaining and indeed improving the capital) Government is 
relieving the entire po nition from an equivalent smount of taxation. ‘The net 

‘orests in 1890-90 was close on 73 lakhs of rupees. Had this 


free produce, they are really making presents to certain pereoun, 4f (he ciPates of 
Tree eee ceeayers I do not, of course, here refer to produos taken to eatialy, - 
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repeated, that no foreat is secure which is not ‘constituted ” 
so that it can be largely taken eare of and reproduced ; no 
forest will go on yielding an undiminished supply of anything 
without some degree of cultivation and care: and in no case can the 
necessary degree of care—, even if it is only the lowest indispensable 
minimum—be given, unless the limits of the estate are rende 
certain by natural or artificial marks and unless the rights of al) 
partiesconcerned, the state, the villages, and all others, are fixed and 
definite, No doubt ifa case can be found where the forest areais 
large, well stocked, and with conditions favourable to growth, and 
if the demand on it is small, it may go on very well without such 

recautions because the demand on it is a mere drop in the 
Bucket; but such conditions do not practically exist, in any 
of the setiled and populous portions of India, where Forest Con- 
servancy is of importance. 

But in Europe the question of rights is a comparatively simple 
one; and the difficulties that have arisen have been almost con- 
fined to the forms of valuation, and to questions of defining rights 
where they were originally granted in vague terms, such as, grazing 
for the ‘ cattle of a farm,'” firewood for the hearths of a family 
settlement and the like, The rights themselves were almost 
always based on ancient charters and grants, or at best on a definite 
legally prescriptive exercise. They were always ‘real’ rights as 
the lawyers call them ; that is to say, they were always attached to 
some ‘dominant’ estate, a house, a cultivated farm, a school, 
a hospital &., for the use of which the right was created. Every 
right is therefore capable of direct legal proof and of being 
definitely dealt with on well known principles of law. 
Moreover, in a more advanced state of social life and occupation, 
it has become more and more easy to alter an occupation that 
could not be continued, ifa forest right was taken away. If a 

azing right was incompatible with the due maintenance of a 
Brest, no hesitation was felt in buying it out, or in making a grant 
of land equal in value to the right ;in either case valuing theright 
by calculating the money equivalent of a years’ exercise, and 
making the total or capital value to be a certain number of years 
purchase of the annual value. All these methods and rules have 
‘been in the course of time fixed by law. The man must then 
give up his cattle that he could not graze and either take to cul- 
tivating the land grant, or to buying fodder or leasing a grazing 
with the compensation money. Or again: if he has a number of 
goats which could not be allowed in the forest, the compensation 
grant would enable him to turn to some other means of making a 
livelihood.* In India we have a very different state of things: 
to take the latter question first (as the shortest and simplest) the 
conditions of life do not enable people readily to turn to @ new 


*I do not mean that this is always the case, Indispensable forest rights are 
Known in Huvope at they are in India, but the possibility of a change ia much 
greater in Europe. 
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occupation, or to modify their methods of agriculture, If you 
expropriate a right of ‘rab, or of getting humus manure from @ 
forest, people do not know how to cultivate in another way, nor can 
they procure artificial or natural manure of another kind with the 
money offared. he man who lives by his goats cannot go and 
change his life by establishing a market garden on the plot of 
land you have awarded him in extinction of his grazing rights; 
nor if you offer him in a capitalized sum,—twenty times (say) 
the annual cost of grazing for 100 goats,—can he employ the 
money in starting himselfin a shop or in some trade, These 
possibilities of adaptation must come slowly with the general 
progress of the people ; but at the sane time they are not nearly 
enough considered ; nor are efforts made to make a beginning when 
they usefully might be.* They would require patience aud skill, 
and, above all, a steady view of the importance of the result, and 
a dotermination not to fail, So far as to one of the difficulties ; 
that first stated must now be reverted to. The principal feature 
to be noted will already have oceurred to my readers. We have 
only a very few instances—quite infinitesimal in number com- 
pared to the entire number of cases demanding consideration,- 
where a definite grant, charter, or even a permission recorded at 
some early Land-Revenue-Settlement or otherwise granted in 
writing by a Government Official, is in existence. But rights may 
be also ‘ prescriptive,’ that is to say, it is a matter of common 
law—which in principle we may take for granted,—that where 
8 person has for a certain number of years, openly, peaceably, and 
as of right, 7. ¢., not by stealth, by violence and lawlessness, or by 
tacit or express permission and sufferance, exercised the practica 
of taking one part of the produce of a forest, he will be held to 
have acquired a right to that, provided the exercise (besides the 
above conditions) is not a matter of destruction, that is to say, 
is not one which continually threatens the very existence of 
the estate which is destined to bear it, in perpetuity. It is also 
a neceasary corollary of auch a principle of law, that where the 

ractice is indefinite, it can be rendered definite and that it can 
34 regulated, so that its exercise should not interfere with a fair 
enjoyment of the property otherwise. I expressly, in this paper, 
omit reference to the case of the limilation of rights, where they 
are beyond the yield-power of the ‘servient’ forest to supply. Ab 
any rate, the legal authorities have the full right to determine 


+A glaring instance is afforded by the case of tho range of low hills in the 
Hushydrpur district of the Punjab. No educated forester doubts for a moment 
that these barren and oseless wastes with their ‘chos” or sand torrents—causing 
the loss of thousands of rapees annually, could be ‘ aforested ’ and restored. Yet 
for years this work has been neglected and the most unsubstantial difficulties 
allowed to be raised for fear of the discontent of » limited number of Cujar 
hamlets, the inhabitanta of which still continne to keep some wretched cattle 
which by consuming every root and blade that appears above the ground in the 
rains, prevents the restoration of any kind of vegetation, There is no eartaly 
reason, if the matter were seriously faced, why the cattle sould not be bought 
up, and the Gujar otherwise provided for. 
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by legislation, on what principle an undefined right shall be 
made definite and its exercise regulated. And this is obvious 
because not only might an undefined right go on growing till 
jts obvions original extent was far exceeded, and the entire value 
of the forest be swallowed up, *but also hecause an indefinite right 
always leads to disputes—which may be as injurious to the right- 
holder as they are to the forest owner; and lastly, even defined 
rights must be regulated fairly and equitably in their exercise, 
because forest management, of any useful kind—even the mini- 
‘mum before spoken of, becomes impossible whenever indefinite 
and unregulated rights are numerous, It goes without saying 
that wherever rights are most numerous, or in other words, when 
the forest produce gained by them is most eagerly sought for and 
most necessary, then it is of the greatest importance that the 
supply should never fail ; and therefore that the Forest should 
be so managed or ‘cultivated ’ as to secure the continuance of the 
supply. This proposition can only be doubted by those who atill 
have the lurking belief above alluded to, that (because forest des- 
truction by overworking is a slow process) forests will always go 
on yielding at least common grazing and small wood, without any 
destruction, except that of. breaking up the ground for tillage 
or wholesale clearing by a fucl contractor. 

Now, in India, laws defining the rules of preseriptive right 
are things of comparatively recent date. There have been ‘ Ense~ 
ments’ Acts before 1871, but fur practical purposes the Act IX 
of that year may be taken as the first detailed law. But then it 
only dealt with that particular elass of rights in English law which 
are called ‘ Easements,’f and these only covered a very small 
portion of the right affecting forests : more indeed concerned with 
rights of way, the use of water, to the flow of drainage &. if not the 
rights of light and air end of ‘lateral support,’ but the entire class 
af rights to produce, such as wond, fuel, grass, grazing, surface soil 
ete, were ignored, It was not till Act XV of 1877 that the law 
was enlarged 60 as to include among the rights which can be 
acquired by enjoying them “ peaceably, as an easement, and as 
of right, without interruption, for 20 years” that large class 


*L allude to auch casea as the well known instance, where a right of firewood 
for a factory (then a small one consuming u very limited quantity) had been 
granted by charter. In after years the factory grew to be an immense establish- 
Ment requiring thousands of tons of wood, 


In English law, “ Easements” were rights which did not imply (gene- 
rally speaking-for there were some awkward exceptions which I cannot go 
jnto) taking away produce or part of the property bearing the right. They 
onniated ln the acces of light and air, inthe ight to reoelye, or wot to rece 
‘eippings of rain and flow of drainage, the use of water, the right of support, ¢, ¢ 
of any house by your existing wall or of any beam let into your wall : or of any 
‘all by your not digging ont the soil adjoining, &, ‘They did not include 
rights to graze, “out wood &c, There was a ‘right of common,’ « profit ¢ 
prendre, &e, 
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which are in fact our ordinary ‘Forest Rights.’ The change waa 
effected by enlarging the definition of ‘Easement’ so as to 
include in it,—* a right, not arising from contract, by which one 
~ person is entitled to remove and appropriate for his own profit 
“any part of the soil belonging to another, or anything growing 
in or attached to or subsisting upon, the land of another” Jt 
haa been held by the High Court of Calcutta* that the provisions 
of section 26 &e. are not exhaustive 7. ¢. that though they formally 
-concede the title to a right that has been exercised for 20 years in 
the manner stated, they do not imply that a right cannot be 
acquired otherwise or cannot exist upon any other terms, and, on 
the caso in question, the Court conceded a right, where the 
-circumstancea seemed to justify it, though the precise terms of 
Section 26 were not complied with. 

‘This ruling has an important bearing on our work because it 
acknowledges an unwritten law—of ‘equity and good con- 
“science,—or a common law based on general principles—or some- 
thing of the kind, in addition to the formal enactment in sec- 
tion 26, 

Now in most Indian provinces, if we review the history of 
the past—and obscure as that often is, there is no reasonable doubt 
-about this feature of it,—we shall very rarely be able to find any— 
-even the oldest and most necessary—‘ rights’ of individuals or 
village bodies which strictly or at all comply legally with the 
terms of section 26. Grazing aud wood cutting Tovinstance have been 
exercised, without any limit, other than the wants of the people, 
for certainly much moro than 20 years (exempt of taxes, and thie 
is not without importance—in the case of the many villages that 
have only come into existence within the last 20 years, on the 
edge of the ‘waste’ or forest): the exercise has been open and 

eaceable ; but was it “as an easement ”—i.¢. as a right (of the 

ind defined) a right, not something permitted, not sometning which 
a landlord, which a State Officer or some other authority, could ina 
moment put a stop to? The answer must be, certainly not, I 
pass over the question whether in trath a right can be said to 
-exist if it is not recognized definitely in “ common” or “ written ” 
law, and if it is not enforceable in Courts of Justice. I do not 
want to go into any refinements or speculations. But what was the 
state of the land question in the past? In later days, from about 
the decline ofthe Moghal Empire, and when the Deputy Goveruors 
of Provinces began to set up as independant ‘ Nawabs’ and when 
:the Maratté chiefs seized on their dominions—say about the begin- 


*T think—it may have been same other High Court, I cannot put my hand 
on the reference: but it can easily be found in a digest or in one of the annotated 
-editions of the “ Limitation Act. 
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ing of the 17th century,* it ie a matter quite beyond question, 
that the Rutor claimed to be the owner of every acre of land in his 
dominions, Butieven before that, there never was a time, when the 
«waste ’ and uncleared or Forest land was not the property of the 
Ruler ; and ¢his right, at least, passed on to and was accepted by the 
British Goverament. The Ruler could make, and did make, grants 
of waste or unoccupied land for reclamation and settlement; or, if 
ho pleased, he kept it for his hunting grouad (witness the Mardtta 
‘Ramné’ or bunting ground and the jungles in Ajmere Réj- 
tana and the Punjab kept by Ranjit Singh, and other instancos.) 
Doubtless, in early days, neither Ruler nor his officers required 
much in the way of formal permission to colonize and cultivate 
waste; they were only too glad to see it done; because in time, 
the land revenue (taken in grain) would be thus augmented. The 
power of the State or the Ruler to make a grant of jungle land was 
never doubtful; and if it chanced that any people or villages cut 
wood in the jungle granted, or grazed their cattle there, they 
would simply bave to go, on the grant being issued. In short, 
every kind of forest-user, grazing, &¢, was so exercised that directly 
the land was wanted, it had to be given up. It was then purely 
a question of suffernnce or toleration of a practice which (uatil a 
grant of the land was thought of) no ruler cared about or thought of 
interfering with, How far such & continnance of practices in any 
way corresponds to the terms of section 26,I leave the reader to- 
judge. And there is another matter to be borne in mind. When 
rights in land wore definitely adjusted at the first (British) Land- 
Revenue-Settlements, the reader is aware that (from the point 
of view of land interest), theae Settlements all come under one of 
two general classes : cither (1) an estate is dealt with asa whole, 
whother that estate belongs to one considerable landlord (as in 
Bengal or Oudh) or to a joint body of village proprietors (Punjab, 
N.-W. P.,0.P.); or (2)there is no landlord-estate, or joint bod 
owning an entire village, but each field orholding is indivi ually dealt 
with (Raiyatw4r{ Settlements, Bombay, Berar, Madras and those of 
Assam, Burma, &c., which are on the same general principle.) Now, 
in the former case, either ali the adjacent Waste and forest wag made 
over to the Estate, or village, as in Bengal and most of the N.-W. P. BR 
and only remote forest tracts, hill ranges, &., remained ag 
Government waste, or—the waste being abundant, some rule 
was made allotting to each village or other group a conuider- 
able area of ‘ waste,’ usually on some rule of “do chend&” 
ae, giving waste equal to twice the cultivated area, This was 
done in the Punjab, U. P. and something like it in Jhansi, Dehra 


+ The Native Chiefs of Indore and all other States as far as know do so still. 

In my forthcoming work on the Lani Systeme of British India (3 Vola. 
Clarendon Press, Oxford) Vol. I page 230, I havo given full rossons for thinking 
that the Ruler did not at, first, but only in later days, in the pride of conquest 
and in asserting independence, claim to be owner of all land whatever. 
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Din, &e, There are special cases of hill districts (Kumaon, 
Kulu, Kangra, &c.) where no such arrangement is made ; 
but putting them aside, it is obvious that as he villagers, &c. most- 
ly cut wood, grazed, &e. in the area near the village, a large 
number of forest rights (I do not say all) were satisfied and pro- 
vided for by giving over, absolutely, to the village or Estate the 
grounds that supplied them. If the people have chosen to break 
up those grounds and put them all to other uses, that is their busi- 
ness: they could not raise the plea of having (on this ground) any 
‘rights (in any possible legal sense) in other areas, But this does 
not apply to Settlements in name or in principle, ‘raiyatwAri’: 
there the ‘waste " numbers were all kept in the hands of Government 
except such as under the names of kiran, bébul-ban, ramné, 
urudvé, grazing grounds, &€., were reserved for wse of the village, 
though remaining Government property and in some eases allot- 
ments for ‘ r&b, ‘warkas numbers” bandé (in Coorg) &c. have been 
specially provided. Still, there are a considerable number of cases 
where the arrangements made, or the want of suitable arrange- 
ments, left it desirable to make provision for certain wants: per- 
hape the village jungle gave grass and brushwood, but did not 
contain material for agricultural implements, still lees for house- 
building : and other examples will occur. Now the framers of the 
Forest law were ia this difficulty, it was impossible under the then 
existing condition of feeling about Forests, to introduce into the Act, 
any complete details about forest rights such as are understood in 
Europe : and vet it was felt that the definition of section 26 ia the 
Limitation Jaw would not exhaust the subject; nor would the 
wider ruling of Court alluded to (though framed long after) caver 
the case, because, however the Court may have extended its mean- 
ing, it is impossible not to suppose that it intended to make the 
recognition of right depend on some intelligible and limited principle 
of unwritten or general law, borrowed from England or elsewhere: 
and it it is historically correct that no ‘ rights’ were ever exercised 
as of right, i.e. the villager would have vo redress in a Court if he 
were told that the land where he grazed his cows had been granted 
to a Jégirddr and he must clear out, still it could be fairly argued, 
that as a matter of custom, provision did in some way or other, 
exist, for the villages to get what they wanted. Local Governors in 
making grants and urging oa the extension of clearance for cultiva- 
tion, would practically respect the lands which were known to be 
used by certain already established villages or estates, if for no 
other reason than this, that to interfere with such custom would 
be to cripple the villages, endanger the health of the cattle and 
so endanger the share in the harvest which then represented the 
lJand-revenue. While, then, it is important to remember, how many 
such customary rights have been provided for and how little right 
any one has to press any ground of legal right, still, I do not think 
it would be fair, as a principle, in forest settlements, to judge of 
claims, on any other standard than the following :— 
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» (1). That the village is an old established one—so that 
custom has had time to be established, and that provision was not 
made for its wants by an allotment of waste land, and that a long 
established and definite custom to take from such and such forests, 
certain produce, or to graze in certain localities, is fairly and equit- 
ably apparent. 

(2). That the produce to be supplied is really necessary. 

3). That it is for the use of the people themselves and not 
for salo (this is provided by law). There aro special cases where 
certain tribes have been accustomed to collect for sale, certain 
objects, usually minor forest produce: there need be no objection 
to recogniziny this (Forest Act, Section 13, last clause). 

Mere hardship, perhaps oceasioned by the peoples’ own act, 
cannot be allowed, in the first instances, ie. in judging of the 
queation of the existence of a right to be formally admitted as 
such, It may afterwards be question of some concession * of 
which I am not now speaking. 

(4). It is essential to recognize the right ao that in future it 
may not grow to dimensions unforeseen: It is just possible to 
provide in the law, that after the date of declaration, no new rights 
should grow up unless for special reasons they were formally 

wreented or contracted for in writing by the Government, (sec. 22), 
Bat if a right which now exists, say for fuel for twenty hearths, is 
so put down as to allow it to grow to fuel (perhaps) for 200 hearths, 
it is obvious that 180 of them will constitute practically newly 
grown rights, which it was the express object of the Forest Act to 
‘prevent, 

There is no possible hardship in such a case: if new comers 
settlo in a village, the fact that they will not have rights such 
as the older ones had, is, or should be, known to them, aad is one 
of the conditions under which they settle, just as much as is any 
one of the other local cireamstances limiting their enjoyment. 

It was extremely difficult in 1878, to get the authorities to 
agree, to a complete measure, nor indeed were the framera of the 
Act able then to say what it would be best to enact: some years of 
experience were needed. But a Forest Act passed under such 
circumstances ought to have heen thoroughly revised after some 
years, and it is much to be regretted that our efforts to get a 
proper revision have been unavailing, and that a wretched patch- 
work in the shape of an Amending Act, (which really does nothing 
fon the main bases of Forest Settlement) was all that could be 

ad. 


* Tt ia better to neo the term concession’ for’a permission to graze or collect 
‘prodnce, where there is not a right recognized. The term often used, riz, 
* privilege’ is not convenfont, because, in English law ‘privilege’ (i.e, privilege 
of Parliament &.) is used’ not only to signify a right, but one of a very 
wtrong and enduring kind ; hence, to use it (in India) to mean & mere favor conce- 
ded, would he very likely in time to lead to serious mistakes, 
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But we must not be too ready to depair, becuuse the Act is 
not all that we wish it ; we should rather endeavour to make the 
hest of what we have, and if this is intelligently done, itis surpri- 
sing often to find how much better off we are than a casual or 
hopeless examination ef existing sections would ut first snggest, 

It should be remembered that we have, (and can insist on) 
some very important rules; and the appellate Court, if it does ita 
duty, is bound to enforce them. 

(a) No new right to anything whatever, can be acquired ; 
this is distinctly infringed, if rights are allowed in such 
a matter, that they grow in size and extent. 

(8) The principle is enacted that rights are for the personal 
use, or for the service of the person or other institution 
for which they are allowed—this limits the right to 
reasonable dimensiong and it is expressly enacted 
that when a person has grass, grazing, wood, fuel, &, 
for his own use or for his friends, &., he is not at 
liberty to eell the produce or barter it.” These 
provisions fully enforced will do a great deal. 

But the greatest trouble of all is the definition of rights. 
Those which are allowed in nine cases out of ten, will be allowed, 
as I have argued, on the basis of custom long established, not 
otherwise provided for, and really necessary. Yet such ‘customs’ 
are pretty sure to be indefinite, as to quantity of wood, &e. area 
of grazing, time of exercising the right, and mode of exercising it. 

Section 13 went as far as, at the time, was thought practica- 
dle. It does requir 

(1) as to grazing,—the number of cattle. 

fa the kind of cattle. 

rf the season of grazing. 
ard doubtless the “ other particulars” of the section would include 
any specification about the locality, or part of the forest to be used, 
which constitute the ‘ regulation ’ of the right, i.e. that it is exer- 
cised in a fair manner, which while the right is enjoyed, does not 
leave other interests out in the cold. 

(2) Wood rights (of all kinds, ie, timber, industrial wood 
for ploughs, &c.) fuel and brushwood, fallen and dead wood or 
branches, lopping boughs, é&c.,—the quantity is to be recorded, 
and such ‘other particulars’ as the case may require. 

As regard (1). How ie the “number” to be ascertained ? 
The “kind” is not so difficult, for it is only necessary to refer to 
past usage, to show that the different households have cows, oxen or 
bulls, goats, buffuloes, camela or what, As to number, as the law 
requires the Settlement Officer to ascertain it, and does not pres- 
cribe a rule for doing so it will surely be held that the number 


* I have slready alluded to the (rare) cases where collection and sale of 
certain produce themselves constitute the right, ‘That has nothing to do with 
what I am saying. 


-cleare 
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When it is 2 question: of amall firewood and brushwood for 
fuel, it will probably be most practicable to fix the ava and 
locality which’ may be cleared regularly, with: provision for cach 
d strip not to be grazed over alterwards. 

In collecting dead-wood, &., the quantity is defined by the 


amount existing; all that is needed is to prevent people ringing 


-or otherwise killing trees and then. claiming them as ‘dead’. 


Lopping can be defined as to quantity, by specifying the 
species of tree, and the height up the aten to which the removal 
of side braoches may be carried, and @ proviso that the samo 
tree is not to be lopped oftener thao once in two or three yeara 


-or whatever it is. 


In mountain districts, a common tax on the forest resources 
arises from the fact, that by bad utilization of the timber, much 
more is asked for than need be. I have known, whole trees to 
be chip away with an-adze each to yield single rafter or 
eam. Here efforts should be made to have a supply of saws on 
Joan ; and above ali to establish @ local depét, and give out rafters, 

tanks é&c. iu store. The officer in charge would soon. learn 
What dimensions to cut, and for exceptional cases, passes for 
standing trees would be issued. A vory great-deal may be dono 
jn-thia way. Nor would it be at allinpracticable to make a 
Joginning of a system of delivering firewood in atacks, in some 
laces, 
= Aa regards other rights, as gathering humus for manure, forest 
officers have the means of studying how these matters are reg- 
ulated in European forests, and they should be prepared, on the 
asia of such knowledge, adapted to local requirements and con- 
-ditions, to advise the Settlement Officers aa to recording the mode 
-of exercise—ospecially so as to give sections of the forest soil 
test in turn. 

Sec, 15 has presented some difficulty in practice, not ¢0 much 
-on the ground of cost—for in an important forest it is well worth the 
outlay, but on the grounda alroady indicated, namely, that mone; 
is often no equivalent (and so also a grant of land for cultivation) 
‘pecanse the people do not know how to turn to other methods of 
manuring, or of keeping cattle, or whatever it is: nor aro they 
prey to give up one form of working for their livelihood and 
taking to another, But, as I said, the aubject is too lightly and 
easily dismissed: there are many cases, for instance, in which a 
man might be perauaded to give up his goats and cultivate a plot 


-of land which can be found for him. 


It is seriously to be connidered, whether even with the pro- 
visions we have, Forest Settlements might not be made much 
better then they are. And it isa fact which I wish to press on 
the attention of public officers, that u large nmwumber of extstin, 
Forest Setilements, are entirely illegal and tail to comply wit 
what is now the law. As long as people are ignorant, and Forest 
-officers unable to press the rights of the Stato, this -unwholesome ~ 
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atate of things may go on for a long time without finding any 
noticeable difficulty : but in forest matters the lataser aller policy,. 
is of all things the worst, All experience shows, that as time goes 
on, Forest property becomes more valuable, the tendenoy is inevit- 
able that such property should become more sharply defined as a 
special and very important kind or class of proporty ; aud that the 
owner, on one side, or the right holder on the other, should look out 
for their legal rights with greater keenness. At last, questions will 
come into court, and judges will look into the Act, find out what it 
requires, and there will be serious embarrassment, All rational 
forest management looks to the fature ; it recognizes that while the 
present yield or income is made the most of, the future and the- 
state of the capital stock, are to be continually cared for and 
secured. This most obvious principle is infringed with the greatest 
certainty when rights are dealt with not even up to the 
standard that the ecieting law allows--however imperfect. I 
admit the imperfection, but I insist, that what is there is in- 
telligible ; and goes much further than is sometimes thought; and- 
I insist that in practice the law is not being obeyed, This 
ought to he very seriousty looked to or a crop of troubles in the not 
distant future, is inevitable. 

T have to add only a few words on the subject of * concessions,” 
There is, of course, a great fear, that because it must take time (and 
that is more considered, as I said, than trouble) to define rights, 
some officers may be tempted into declining to record any rights at 
all; and to stave off the difficulty by representing that ‘ concessions’ 
which the law does not sanction, and therefore does not place under 
restrictions as to definition) will do as well; and they may recommend 
tho cxeouting of them in a worse way, well knowing that the with- 
dvawal of these when once made, will easily be resisted. This is a 
gross injustice to the forest property of the public; and the time 
may come whon it will prove an equal injustice to those who 
might have been entitled to real customary rights. For the tide 
may turn, the administration may be as keen about proserving 
forests and the rights of the State, as it now is about letting them. 
Joose : and in that case concessions may be withdrawn wholesale, or: 
with some tardy settlement which after the lapse of time and the 
establishment of practices in the course of years, may be extremely 
disadvantageous to the persons interested. 


I submit that concessions require as much care as rights : and 
that they should never be granted without definition. I would also 
suggest for consideration, whether ald concessions should not be 
annual (or perbaps triennial) ‘patta’ or written document, which 
should be required to be regularly renewed without fail as long as 
it is intended to keep up the concessions, A diligent forest officer 
would always be able to see that this is done, by calling for and 
inspecting the “ patta’ from time to time. Of course every such 

“ writing would be dated, and perfectly clear as to the period for 
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which it is in force, and should, in the boldest characters, indicate” 
that no ight of a permanent kind is admitted or conveyed by it. 

As a matter of amount, I may add, it is high time that some 
dofinite steps should be taken to value, in each Range, Division 
and Province the amount of forest produce—major and minor-~ 
which is annually given away. I do not refer to rights. Those 
are not a voluntary loss to the State; I mean, that being rights, 
they are not parts of the existing public property taken away and 
given to any one: tho value to the exchequer of the forest, is the 
estate as it is, not asit might be if unburdened by determined 
rights. The value of rights as such, it may be desirable to estimate, 
for general statistical purposes; but that is not the samo thing, 
Every ‘concession’ not being # right, is simply a present of a 
part of the State income, given, at the cost of the Treasury, to 
A,B,C and D.* It may be highly useful and proper to make the 
present; but to ignore it is essentially to obscure the public 
accounts, 

When we consider how largely forest administration in India 
ja dependent on the fact that it pays its way, it is nonsense to say 
that the State income is 73 or 74 lakhs a year, when in fact itis 
73 paid into the exchequer, plus another 73 given away in kind ta 
private persons, villagers, &c. Nor is the fact in the least altered 
by the fact that the concession may be part of an inducement to 
colonists to settle and go to benefit the land-revenue. People are 
often induced to cultivate by the offer of a canal cut, but no one 
thinks of not showing the cost of the cut, on that account. 

And I may add in conclusion that if a small fee (which might 
be in the formof an adhesive stamp) on all commission pattas or 
grants were tequired, it would be useful asa check. It would also 
‘be well if asmall, even a nominal, annnal rent or ‘redevance* 
were charged for concessions: it would emphasize the distinction 
between @ concession and right; aud it would greatly help in the 
record of the number and consequent valuation of concessions, the 
fees, &c., realized being part of the value to be recorded. 


B. H. BADEN POWELL, 
Onford, 1891. 


* This might bo eald practically to be not the e@e, when the produce is given 
to « fow local residents, which produce coud not be otherwise sold, exported or 
utilized ; but auch oases are rare. 
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Famine Works in the Madras Forests. 


The Madras Mail has saveral references: to what is being 
dong for the supply of grass from the Reserved Forests, The 
Nellore Collector is “ making endeavours to induce-the people to 
“ent grass in the Reserves and to store it for use; also te construct 
‘silos and to carry out the departmental storage of hay for 
“future sale,” 

In Salem also, arrangements ore being made to cut and 
stack hay for sale, Ino Anantapur, soma Forest Reserves in Dhare 
maverain Taluk have been opened for free grazing and others in 
Tadpatri, Dharmaveram and Penukonda for the-free cutting of 

raag.. From Bellary it is reported that the. grass supplies of the 

jandar Hills.aro becoming exhausted and that advances for the 
purchase of fodder have had to be given to Persons wishing to 
go to.them for grass, 

Both in Cuddapah and in Anantapur, the walling of Reserved 
Forests, a most. excellent and useful thing, has-been started as a 
faming relief work, Work has begun in the Kalyaudrag Reserve 
in Anantapur, We hear that some work in the replanting of 
bare hill aides.ia aleo to be undertaken in the same way. And 
our information ia also that the excellent syatem of allowing the 
free cutting and removal of grass instead. of throwing everything 
open to grazing and the consequent destruction of all young crops, 
haa resulted in a great deorease in the labour of fire-protection, 


Sf sty 


The Stinging Tree. 


In the Pioneer of January. 28th, the following: paragraph 
fills.a corner, Some-cf our readers may. like to hear the plain 
history of the plant referred to, from one who was personally 
acquainted with it. 

In the beginning of the.year 1885; the writer was in Calentta 
fora few days, and at the request of the then Governor of 
Madras, Sir Mountstuart HE. Grant-Duff, he arranged with Dr. G, 
King of the Royal Botanic Gardens for sending down a selection 
of interesting trees for the beautiful gardens at Guindy Park in 
which the Governor took so much interest. ‘Among the planta 
feat down, was one of the Laportea crenulata, Gaud,  well- 
‘known in Darjeeliog and. other places- as possessed of a most 
dangerous ‘sting’; and thinking that ata place like Guindy 
"Park such a plant would be a possible danger to incautious per- 
sons and especially to children, the Governor sent-it to the Agri: 
Horticultural Society’s Garden, where it was, as described in the 
Pioneer, accommodated with special railing and a warniv 
notice. ‘This ie most probably the plant whose decease ia recorda 
bit why it should not have lived and thriven, it is diffienlt to sa 
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Tt in quite common in the North-East’ Himalay# and Assain, it 
extends down to the Western Ghats and Ceylon on-one side and 
‘throughout Burma, southwards to Perak on the other, and the writer 
bas seen itin abundance in shady woods in tle Humpa country on 
the Godavari. As he has practically experienced, the sting ie a moat 
virulent one and‘as he was stung on the hand, he can endorse 
the Pioneer writer's statement, that, for some’ months’ after: 
wards, the pain was perceptible every time he washed his hands, 
He'can remember some of his friends in Darjeeling auffering 
great. agonies from being stung by it on tender portions of their 
bodies, In the Himalayan Journal, Sir Joseph’ Hooker eays: 
“the great shrubby nettle (Urtica crenulata) is held in so ‘great 
“dread, that J had diffenlty in getting help to cut it down, I 
“gathered many specimens without allowing any part'to touch my 
‘skin; still, the scentless effluvium was so powerful that mucous 
“matter poured from my eyes and nose all the afterioon, in such 
“abundance that I had to huld my head. over a basin for an hour.” 
The writer remembers Mr, J. A, Gammie telling him that vaty, 
similar effects resulted when he tried to obtain tho fibre of the plant 
for'a collection which the Government had asked'for: Sir Joseph 
Hooker explains further that the stinging hairs are microscopic and 
-cenfined to the young shoots, leaves and flower stalks, He says that 
the French botsnist, Leschenault dela Tour, was stung by it on 
three fingers of his hand in the Calcutta Botauical Gardens and 
sufferred in consequence from. sneezing and running at the nose, 
followed by tetanic symptoms and two daya suffering, the effects 
only disappearing after nine days; and he remarks that, though 
Endlicher had attributed the causticity of nettle juice to biesrbonate 
of ammonia, neither he nor Dr. Thomsan: had found that substance 
in the ortea crenulate., Sir Joseph Hooker records it as a 
remarkable fact that ite-sting is only bad'in the autumn. Colonel 
Beddome says that with natives the sting Lrings on fever which 
is certainly not impossible, The tree is called Chorpatta in 
Bengali; Moringi by the Nepalese ;.Mealum-ma by the Lep- 
chas ; Phetya-kyee in Burma and Mazisa in Ceylon, and it has 
a soft, rather fibrons wood. To those who can brave the dis- 
agreeable effects of preparing it, it would'give a strong, useful 
fibre. 

It is not described by Bentham and ven Mueller as occur- 
ring in Quecnsland, but thoy mention three other species, Zaportea 
gigas, Wedd.» large tree 80 feet high, whose leaves have'a 
few ‘stinging bairs;’ L. photiniphylla, Wedd.,a fine tree of 60 feet, 
also with ‘a few stinging haira;’ and ZL. moroidea, Wedd. a tall 
shrub or small tree with ‘most virulent stinging hairs,’ which 
is probably the species which the Pioneer writer had in bis 
mind when he wrote, 

«Vas Srincina TREE.—There is, or’ rather was—for it is 
* dead—a small tree in the Madras Horticultural Gardens called the 
** Stinging Tree.” It grew in a small enclosure in a plot of 
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“land surrounding the Superintendent's house, to the north of 
‘the gardens proper, and was railed round in order that visitors 
might not come in contact with it, A notice was also put up- 
‘in the enclosed space be people agaiifst tonching it. It 
*led a retired and unhappy life, and after struggling vainly for 
‘some years against the rains and the sun, it died a wretched 
«death, and its place will shortly know it no more, The tree, 
‘or perhaps it would be more correct to call it, the shrub, is, we 
‘believe, a native of Queensland, and is dreaded wherever it is 
‘met with. It is probauly a species of nettle and its deadly na- 
“ture has been thus described by a traveller:--I was only once 
‘stung, and that but lightly. Its effects are curious, It leaves 
“no mark, but the pain is maddening, and for months afterwards 
‘the part which is touched is tender ia rainy weather, or when 
‘it is wetted in washing. Ihave seen a man who treats ordinary 
‘pain lightly, roll on the ground in agony after being stung; and 
‘T have known a horse so completely mad after getting into o 
‘grove of the trees that he rushed open-mauthed at everyone 
«who approached him, and had to be shot in the scrub. Dogs, 
«when stung, will rush about, whining piteously, biting picces 
‘from the affected part.” Perhaps, after all, it is as well that 
“the Madras specimen dicd ! 


3.8. G. 


SS 


ee 


a Village Forests. 


Under the heading of “Rights and Privileges” in the 
August number of the Forester, the present policy of the Madras. 
Government in regard to village forests was stated at length. 
Put briefly, the resolution of the Madras Government amounts to 
this — 

(1). No village forests shall be formed. 

(2). All Government forests, however great the extent, shall 
be reserved under the Forest Act. 

(3). The forests are principally to be worked for the supply 
of small timber, fuel, and leaves for manure for the use of villagers. 

(4). No free grazing or free cutting will be allowed in any 
roserve, but agriculturists will be allowed to graze their cattle on 
payment of half fees and to cut wood for domestic and agricul- 
tural purposes on payment of ordinary seigniorage rates, 

The history of Forestry in France shows that an attempt on 
much the eame lines was once made in that country, and that it 
failed because the inhabitants of communes adjoining forests, 
refused to allow themselves to be deprived of what they consider- 

» ed their rights, but which the Government did not admit as such. 
The resulé wos, firstly, that the Government found it almost 
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impossible to adequately protect their forests, owing to the num- 
ber of offences committed by inhabitants of the neighbouring 
‘communes, who being unable to obtain their customary supply of 
fuel and timber without payment, by lawful means, helped them- 
selves whenever they could get the chance; secondly, that the 
Government recognised the advisability of considering the pri- 
vileges formerly enjoyed by the communes, and then naturally 
followed, thirdly, the formation uf communal forests. 

The Madras Government is not following exactly the abuve 
lines, but will eventually be compelled to modify its present 
policy on one or two pointe, It admits the admissablity of 
establishing village forests, but cannot get over the stumbling 
blocks, A village forest must either be maneged by the Forest 
Department, by the village headmen, or by a punchayet formed 
of the leading men of the village: at present the Forest Depart- 
ment is too undermaned to attempt the control of village forests ; 
village headmen and the leading men of villages are, sad to say, 
not to be trusted, if they had power of control, the village forests 
would soon disappear, and the produce would be utilized or sold 
by the members of the controlling body, while the small Jand- 
holders, the very persons who most require help in the shape of 
free timber and fuel, would obtain absolutely no benefit from the 
forests specially set apart for their use, But, in time, one or both 
of these difficulties may be removed; the Department may be 
strengthened, village headmen may grow honest, or a system by 
which the distribution of the produce removed from communal 
forests, or handed over from Government forests fur the use of the 
commune will be controlled by Tahsildars and Divisional Officers, 
may be brought into operation. 

The concessions which the Madras Government proposes to 
allow, are very small and will not satisfy even the most. reason- 
able ryots. The right to obtain a certain amount of timber and 
fuel at ordinary scigniorage rates is no concession, for ryots 
have been able to cut wood free of all seigniorage, for many years, 
and in no case has the necessity for paying more than the fixed 
aeigniorage rates yet arisen. The half grazing fees for cattle 
required for agriculture are so small (two annas per head per 
annum) that they ought not to be the cause of any complaints, but 
anfortunately bulls and cows are not placarded: “ For agricultural 
purposes,” “For sale and barter,” ete, and it would be impossible 
to say which cattle were entitled to be grazed at the reduced rate 
and which were not. If communal privileges are to be allowed 
they should not cost the commune more than the expenditure 


‘which is necessary for the maintenance of the forest area from 


which the said privileges are to be supplied; there should be 
no question of seigniorage ; the annual cost once fixed, should be 
collected from the inhabitants of the commune by the village 
head in the shape of a tax, which being credited to the Forest 
Department would be replaced by a certain quantity of timber, ~ 
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fuel, bamboos, etc. and a certain number of grazing tickets. As 
Btated above, the time has not yet come for such civilized 
arrangements, but as the immediate result of the revised policy of 
the Madras Government will be the settlement of large areas of 
forest hitherto excluded from reserved forests, it will be well, if, 
in order to save both time and money hereafter, the present settle- 
ment were made to include certain information necessary for the 
ultimate establishment of village forests. The Forest Settlement 
Officer should record, village by village, the concessions which he 
is of opinion should be ultimately allowed and which have in his 
opinion, been proved to exist; the nature of the proof required 
would be the existence of such concession sixty years ago, this 
being the period of enjoyment of an easement on Government 
property which is enetiary before a privilege can be established. 
This principle was followed in the settlement of communal pri- 
vileges in France, where it was held that privileges could only be 
admitted to the extent to which they existed sixty years prior to 
settlement, and that they could not grow with the communes to 
which they belonged; the necessity of this restriction is self- 
evident, for a village of 100 inhabitants to-day may increase to 
one of 1,000 inhabitants in twenty years time, and if the forest 
privileges pertained to each individual in the commune instead 
of to the commune as a corporate body, the demand on the forest 
might in time exceed its possibility. 

The settlement of these concessions would tend to defer the 
completion of forest settlement at present, but on the other hand 
would save the expense and trouble of a separate settlement, say, 
ten years hence, and would stop the growth of privileges during 
those ten years ; moreover, the actual work in each village would 
be but little ; from village returns sixty years old the Forest 
Settlement Officer could obtain all the information he needed, and 
in default of returns of that venerable age, the oldest available 
would suffice. The record would run something in this style, 


RESERVE, ‘VILLAGE, 


The area reserved in this village is 2,050 acres; the area of 
waste lands outside the reserve is 543 acres scattered in small 
patches among cultivated lands; it cannot be counted on for the 
supply of timber, fuel or grazing (except in the wet season). 

Three old men in the village depose to the fact that until 
within the last few years, it was customary from their childhood, 
to obtain timber for houses, ploughs, ete., and fuel for domestic 
purposes, from, and to graze their cattle in, the forests now inclu- 
ded in the reserve, and that no payment was ever demanded or 
expected for such timber, ete. The oldest records available are 
those of 1861; allowing that the increase in population and culti- 
vation has progressed regularly since 1881. we obtain the follow- 

~ ing figures, 
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Records Records Calculated figures 
of 1891. of 1861. of 1881, 
Occupied area 1,250 1,000 800 
Population 990 770 695 
Land Revenue 1,875 1,500 1,200 
At 6 heads per house, this give 99 honsesin ... 1881. 
At 3 head of cattle per 5 acres of oceupied Tan, 
this gives 480 agricultural cattle in 1881 


Note—Cattle now graze for three months on waste lands, 
and are fed on cholum stalks and paddy straw for three months 
dering the cultivating season, so that provision for 6 months 
grazing only is necessary. 

Taking the annual requirements of each house at the pres- 
cribed figure, viz. 1 ton fuel and 2 owt. timber, the total require- 
ments are 

Timber wee «+ 10 tons, 
Fuel oa se» 100 


Total «+ 110 tons, 


The Forest Officer attending the enquiry, estimates the exist- 
ing growth in the reservo at 4 tons per acre ; when reserved should 
increase to 7 tons per acre; has been much ent over; annual 
increment } ton per acre, may increase to % ton, From’ this it 
follows that 440 acres are required to moet the privileges recom- 
mended to be established in this village, 


The probablo annual cost of protection will be 3 of a 


gnardon Bs. 6= 24x12= 27 

Forest operations (except labour for felling, ete., which 
the village must supply) . 23 
Total Rs. 50 


This is equivalent to a little under eight annas per ton of 
wood, ete, per hose or exactly 6 annas per ton of fuel and Re, 1-4 
per ton of timber, or a little under 3 per cent on the Land cess 
of the village. 

As one eatth of the above 440 acres will constantly be closed 
to grazing, the remainder, 350 acres, will be insufficient for the 
480 cattle. 


w 
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With these details on record, Government could at any time 
¢ommence the formation of village forests without making any 
further enquiry, and the mere fact of such details being noted ab 
the time of settlement, would considerably ease the work of the 
Forest Officer, who, in fixing his boundaries in accordance with 
the orders of Government, so as to include all good forest land, 
will have innumerable obstacles thrown in his way and innumer- 
able interviews with bodies of grumbling villagers, who have been 
Isbouring under the impression that all forest left out of the 
already constituted reserves, was left out specially for them, and 
who resent what they consider a breach of faith on the part of 
Government in extending the reserves. One advantage of fixing 
the communal requirements as soon as possible, is that the priv- 
ileges to be provided for are constantly growing, and the longer 
this settlement is deferred, the greater will be the area of forest 
required for the supply of wood to the communes, 

TSEROFSKE 


Il. CORRESPONDENCE, 
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III: OP FICIAL PAPDRS & INTELLIGHNOE. 


Effects of the Cyclone of November 2nd, 1891, on the 
forests of the Andamays. 


The Inspector-Genera! of Forests has kindly allowed us to 
make the following extracts from the Report of the Deputy Con- 
servator of Forests, Mr, E. G. Chester. 

‘The Cyclone extended over a belt about 36 miles broad, of 
which 26 miles North and 11 miles South of Port Blair. The 
conntry consisting generally of ridges and narrow valleys, the 
former suffered most, but the damage done to the forests has been 
general. On the ridges, it is my opinion that half the trees have 
Deen either blown down or have been completely broken off at some 
distance from the ground; the trees actually blown down account 
for nearly one quarter of the stock previously standing in the 
forests; and this datnage seems to have extended to all trees in- 
differently, as far as my observation goes at present, The gurjan 
(Dipterocarpus) have perhaps suffered rather less than others, and 
it ia true that even isolated trees of this genus (which had been left 
standing in clearings for cultivation) have, in some instances, 
remained standing, but these are generally trees of exceptionally 
large diamoter. 

In the remaining half of the crop, although the trees have not 
actually been blown down, or had their stems broken, they have 
been severely damaged, the boughs being broken off and the 
crowns left with little foliage or young branches, 

In sume of the more sheltered lycalities the damage dono 
has been leas, but as the storm was not all from one quarter and 
the wind veered round and came latterly from the opposite quarter 
from that at which it commenced, very few localities were shel- 
tered. 

Seen from a distance, the forests on the ridges have somewhat 
the appearance of having been burnt in a forest fire ; this descrip- 
tion, however, can only apply to the upper story, the lower growth 
being beaten down and tangled down by the debris of the upper. 

‘The plantations have suffered, but oot to any great extent. 
In the regular plantations, that is, im those for which the area was 
cleanfelled and planted, the damage is not very serious, the portions. 
slong the edges have suffered from fullen trees and branches from 
the neighbouring forest ; but the plants in the interior, beyond 
being blown about a good deal and some being broken and blown 
down, have not generally much suffered, In the plantations in 
Jines cut through the forest, a number of trees blowa down across. 
the lines and the debris of fallen branches have obliterated the 

« lines, the but in the lines we have as yet been able to clear, the 
seedlings hate not suffered much. 


Ed . 
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The principal obstacle to work and to a thorough examina- 
tion of the damage done is the total obliteration of the paths in the 
torest. These were merely paths made for dragging out the 
timber and it will be several montlis befure we cau hope to re-open 
them all, This is the more to be regretted as a large number of 
logs ready for dragging to depét are always lying in the forests, 
and owing to the impossibility of tracing these paths which were of 
course, only temporary ones, it is extremely difficult to recognize 
the spots where these logs lie, and when found, it is impossible to 
extract them, till we can open the paths. The number of logs 
shewn in our returns as cut and lying in tho jungle ready for 
extraction at the end of October was 4,295. Nearly all these 
will be ultimately recovered, but in the meantime the work is 
seriously inconvenienced. 

The barracks at Dhani Khari and at Hobdaypore in which 
the Forest Department convicts live, were blown down, and the 
necessity for erecting temporary buts for their accommodation and 
then re-erecting the barracks has interfered seriously with the work 
of the Department. These barracks are, however, now re-erected, 
and the coolies are employed on re-opening paths in the forest, on 
timber extrsetion and a few on re-clearing the plantations, 

The Chatham saw-mill was partly unroofed and the iron 
chininey blown down, The chimney was replaced and the mill 
resumed work on the 6th, but the building bas nut beon re-roofed 


as yet, 
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The Economic Importance of Birds in India. 
By W. L, SCLATER, M.A. 


Birds may be economically considered in two very different 
ways: first, from the direct point of view of the economic products 
of the birds themselves ; secondly, from the indirect point of view 
of the benefit derived from the destruction of noxious insects by 
hirds, which, no doubt, ia of very great importance to agriculture. 

It has been argued by certain people interested in agricul- 
ture that insectivorous bitds, which are so directly important as 
insect pest destroyers, should be protected by law, but the ques= 
tion arises as to whether insectivorous birds are destroyed for 
their direct products in any quantities which would make it 
worth while to intreduca special legislation for their protection. 
Tn considering this question, the first thing to do is to find out 
what hirds are destroyed in any large quantities in [ndia. 

‘There are only two purposes for which this is done— 

(0) For the sake of their aking or feathers, which are exparted in con- 
aiderale quantiti 
(2) For eating pnrposes, 

The following are the principal birds killed for their skins or 

feathers; Herodias alba, Herodias intermedia, and Herodias 

arzettte, (Rgrets), all of which have in the breeding season @ 
Sorel or pectoral train of what are known as decomposed feathers ; 
that is, feathers whose barbs are not conuected with one another, 
‘These feathers are sold and exported in very large quantities and 
fetch very high prices, 

Other birds of the Heron family, such as Buphus coroman- 
dus (the Cattle Egret), Ardeola leucoptera (the Pond Heron), 
Ardea. cinerea, (the Blue Heron), all produce feathers which are 
also gold in quantities, but not at such high prices as the Egrets 
proper. 

Another bird whose feathers have a certain market value is 
the Indian Snake Bird Plotus melanogaster. The lengthened 
scapular feathers, which are the only oues sold for export, are 

- also, according to Jerdos, “looked on as a badge of royalty by 
tke Khasias, and were once the badge of one of the Bengal regi- 
ments of Irregular Cavalry.” 


Many of the pheasants are exported in large quantities, more 
especially the Monaul Lophophorus impeyanus. The bulk of 
the specimens of the pheasants brought down to Calcutta ore 
shot, I believe, in Bautan and Nepal, and I have been offered as 
many us 8 thousand skias at once; the other pheasants occurring 
in any quantity likely to be exported are the two species of 
“Ceriornis (Cw satyra and 0, melanocephala) known as the 
Sikkim and Simla Argus Pheasants, respectively, though, of course, 
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they are neither of them the true Argus, which is a bird found in 
the Malay Peninsula only. 

The only other birds which to my knowledge are exported 
in any quantity are the common species of tie genus Palacornia 
to which all the Indian Parrota belong, the Blue Jay or Roller 
(Coraciasy, the Kingfishers (Ceryle and Haleyon,, and the jungle 
fowls (Gallus). The heckles of the Southern Jungle Fowl (@, 
Sonneratii) are used for making fishing-flies among other thinga, 

For the following list of the birds commonly eaten in India, 
Lam greatly indebted to Mr. Hume's Gleanings from the Calcutta 
Market (Stray Feathers, Vol. VII, p. 479), which not only gives 
the birds brought tu the market in Lower Bengal, but which is 
also more or less applicable to the whole of India :— 


Charadrius fulvus = Golden Plover. 


Baligula rufi 
Fuligula nyroca = The White Eye. 
Querquedola circia = ‘The Blue- Winged or Garganey Teal, 


The following are birds commonty eaten when shot by Euro- 
pean sportsmen thronghout [odia, but are not found anyhow com- 
monly in the Caleutta bazar :— 


Crovopus phenicopterns = MWurrial or Greon Pi a 
Columba interm butar or Blue Rock Pigeon. 
Enpodotis Edwardaii ‘akdar Suhan oy Bustard, 
Sypheotides bengalensis = Charrae or Florikin. 

or Sarus Crane. 

Ciconia leucocephala = Menikjor or Beofeteak Bird, 
Calandrella brachydactyla = Aaghaira or Ortolan, 
Pterocloa exustus = Auhar or Sandgrouse. 

Pavo crietatua = Mor or Peacock. 

Gallus ferrngineus = Jungli Murgi or Tungle-fowl. 
Gallue Sonnerati = Gray-fowl, 

Galloperdix spadicena = Red Spur-fowl, 

Francolinas vulgaris = Kelatitur or Black Partridge. 
Francolinns pictus = Painted Partridge. 

Ortygornis gularis = Bantitar or The Kyah Partridge. 
Coturnia communis = Futter or Gray Quail, 


But in a country such as India, where an enormous percentage of 
the inhabitants are purely vegetable feeders, the number of birds 
killed for the table (except, perhaps, in the neighbourhood of 
great towns, such as Caleutta) is insignificant. Of all the birds 
Mentioned iv the above list, killed both for their plumage and 
their flesh, hardly one can be called an insectivorous bird, 


f The food of the Herons and Egrets consists entirely of fish 
and frogs; the Cattle Egret perhaps devours a few grasshoppers, ° 


The Rederested Pockard. 
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but the bulk of its food consists of fish and tadpoles; the Snake- 
Bird is entirely piscivorous. 


Pheasarts only occur at considerable elevations in the Him- 
layas; they are chiefly vegetable feeders, though now and then 
they may devour a few insects. 


Parrots are all fruit-eaters and do considerable damage in 
this way. Neither Snipe nor Duck are insectivorous in a true- 
-sense of the word, i 


The following is a list of the purely insectivorous birds :— 


Paradoxornithine = Crowtita. 

Crateropoding = Babbling ‘Thrushes. 

Timeline = Solitary Babblers, 

Brachypteryginw = Ground Bubblers. 

Liotrichins. = [oras aud Green Bulbuls. 
i Drongos or King Crows. 


Warblers. 

Shrikes and Minivets, 
Muacicapidee = Fly-catchers, 
Saxicoline = Chate. 

Ruticiiline = Red Starts and Robins, 
‘Accentorinw = Hedge Sparrows, 
Hirundinide = Swallows. 


‘The following are the birds of mixed diet, partly insectivorous. 
and partly fruit and grain-eaters, in varying proportions :-— 


Parine = Tita. 


je — Starlings and Mynas, 
Turdide = ‘Thrushes. 
Fringillide = Finehes. 
Alaudide = Larks, 
Nectarinide = Sun Birds. 
Dicwide = Mowerpickers, 
Phasianide = Pheasants. 
Tetraonide = Partridges, 
Button Quaile, 
Tails, 
iranes, 


Bustard, 
Limicol# = Waders of all sorta. 


The following are those birds which live either in or about 
Water and wot places; their food consists of fishfrogs and 
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tadpoles, aquatic larve of insects, and such small animals as 
fresh water crustacean: 
Cincline = Ouzels. 


Cormorants. 
Pelecanide = Pelicans. 
Ardeide = Herona snd Egerts. 
‘Tantalide = Ibis. 
Anserov = Ducks, ete, 
Laride = Gulls and Terne, 
To complete the list of birds I have divided the rest of them 


into the following three groups :— 


Carnivorous. 
Striges = Owls, 
Acolpttres = Vultures and Hawke. 
Omnivorous, 


Corvine = Crows. 
Ciconiid® = Storks. 


Frugivorous, 


Capitonide 
Paittacide = Parrote. : 
Columbs = Pigeons, 

Pteroclidee = Sandgrouse, 

Of the above lists it will be seen that very few, if any, of 
those in the list of purely insectivorous birds are to be found 
among the birds mentioned in the first part of the paper, ie. 
those destroyed for plumage or food. With regard to those of 
mixed diet given in tho other lists, it would certainly be unadvis- 
able to protect them, since they may do much greater harm in 
devouring fruit nnd grain than they do good in destroying ine 
sects, such is specially the case with crows and starlings. 

With regard to the time of breeding, moat small birds in 
Upper India at any rate, breed between April and July. Of 
course there are many exceptions; but the four months—April, 
May, June and July—would practically cover the breeding time 
of nearly all the birds which require protection. 

To Southern India many birds breed in December and Jan- 
nary, and in the hills the breeding season, as for instance in the 
case of the Monaul, isin July and August. In the case however 
of Lower Bengal, the best months are undoubtedly April, May 
and June. (Indian Museum Notes). 
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A new method of Sawing Planks. 


The plank of timber which has recently been exhibited at 
Humboldt, io California, U.S.A. is the widest plank ever made, 
It measures sixteen feet in width, and will be: despatched in due 
course to the coming Worlds’s Fair in Chicago, where it is to be 
shown among the natural productions of California. A Belgian 
inventot has lately patented a machine whereby plants will he able 
to be made of almost any length by a process of what is practically 
untolling the tree, A tree, having been sawn into logs of threa 
feet wide, is softened in immenso boilers, and then placed against 
cutting machines, The knife of the cutter is a yard broad, and 
against this the log is made to turn on its own axis with great 
rapidity. Entering the soft wood the knife cuts from ita plank 
or sheet of wood varying in thickness from one-fifth of a millimetre 
to fifteen millimetres—according asit is gauged. The sheet cut 
aff passes through a slot at the back of the knife in one continuous 
piece, its length being determined by the girth of the log, and 
the thicknoss of the sheet, and its breadth by the length of the 
log, which at present is never more than a metre, the inventor not 
having as yet a wider kuife in nse, ‘These aheote af wood, of great 
length, are unrolled from a oylinder of timber barely able to produce 
planks of three to four decimetres in width in the ordinary way, 


Forestry in Ireland. 


Mr, Dermot O'Connell Donelan, who has made re-afforesting 
a special study, haa addressed a latter on the subject to the Irish 
National Press, in the course of which he says :—It will be well 
to bear in mind that the congested districts are also the districts 
of the waste lands. ‘These wide extents of bog stretching along the 
wost coast arein Ireland what the same wastes were some fifty yeara 
ago in the south of France, For centuries the utilisation of the 
“Landes ” was considered impossible, As in the case of the bogs, 
there were difficulties in the way, which were regarded as insur- 
mountable. Agriculture had been tried and had failed, and “the 
Landes appeared doomed to everlasting sterility.” At length the 
Government undertook the work of reclamation, and in (882 the 
Department des Foréts concluded its report with the words: 
“ Where thirty years ago there were but a few thousand poor and 
unhealthy shepherds . . . . there are now villages with 
saw-mills, wood-working factories, charcoal kilns, ond turpentine 
distilleries,” As timber has become one of the most important 
prime matorials, planting waste lands seems to offer the surest 
means of solving the question of the congested districts,” In 
Germany the timber manufactures have become so extensive that 
wasixch of the whole popalation depeuds on the forest industries, 
‘and the point % this connection, which is of greatest importance 
to the Congested Districta Boards, is that very young wood is 
employed, as the raw material in several extensive manufactures. 
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Practically, all paper is now made from wood, and trees for the 
purpose are old enough at 12, and are at their best before they 
reach their 25th year. But itis self-evident that to be of any value 
whatever for economical purpose, a forest must be of sufficient 
extent to cnable manufactures to count on o constant and stcady 
supply of the prime material. We want, therefore, a wood planta 
tion of some 12,000 acres in Connemara, The existence of a 
timber trade in the locality will then make it possible for private 
owners to continue the work of afforesting the adjoining tracts of 
Logs, The acreage actually planted by the Government in Gas- 
cony did not exceed 400,000 acres, yet there were 1,200,000 acres 
in 1889 in the Department of the Landes alone. Commenting 
on this letter the National Press says —The scheme is especially 
desirable, in that it not merely increases wealth, but encourages 
industry. Every year those trees grow is an addition to the 
reserve wealth of the country, Meanwhile, the preparing of the 
ground, the planting, rearing, tending, thinning of the trees would 
bring work, wages, and food to the doors of the peasants in the 
congested districts —(Zimber Trades Journal). 
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Padonk Wood in England. 


It is interesting to see, as the following extract from Timber 
indicates, that Padouk, that comparatively-recent addition to the 
exports of India is coming into favour in the North of England :— 
«The handsome building recently erected as a pharmacy for Mr. 
Joseph Roberts, Bigg Market, Newcastle, has been fitted up ex- 

ressly by Messrs, John Curtia and Sons, the well-known Leeds 

rm of cabinet and shop-fitting makers, with a large quantity of 
this new import. ‘The effect produced by the use of polished 
Padouk for windows, doors, and easings is unique. In addition 
te the exceptional design and elegance of Messrs. Curtis’s work. 
the colour and figure of the wood is all that can be desired. After 
a careful inspection of this beautiful mahogany of Burma it is 
difficult even for a connoisseur in fancy woods to torget that he 
is not looking at the richest and most perfect example of Spanish 
wood. We understand that Messrs. Curtis and Son are also using 
Padouk for other contracts thay have on hand which will no doubt 
tend still further to illumine the greater merits of this useful 
eastern product.—( Pioneer ), 


Deterioration of Scotch Fir. 
By A Forester. 


If we suppose there are from two to thirty distinct varieties or 
sub-varieties of Scotch fir to be found growing among our planta- 
tions, and that from one to twenty-nine of these varieties are not 
ouly short-lived, but of such a nature as to produce a very inferior 
quality of timber ; and if cone collectors are so recklessly careless 
as to collect the bad as well as the good, and give to our nursery- 
men a mixed iaferior quality of seed; and if the nurserymen are 
in the habit of importing Continental seed collected from trees 
inferior in quality to our own, to produce plants which may, when 
grown up, produce a hybrid seed, to hybridize in their turn our 
already degenerating Scotch fir, are not these statements almost 
too dreadful to be contemplated ? And if they are really fact, 
must they not also be highly injurious to our country’s well- 
being? But let us ask, is there any Just cause for all this alarm ? 

True, the Earl of Haddington, in his able “ Treatise on 
Forest Trees,” published in 1760, says, “When I cut fira that 
were too near the house, there were people alive here who re- 
membered when my father bought the seed. It was all sown 
together in the seed-bed, removed to a nursery, and afterwards 
planted out the same day. These trees I cut down, and saw 
some of them very white and spongy, others of them red and hard, 
though standing within a few yards of one another. This makes 
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me gather my cones from the trees that bear the reddest wood.” 
From then until now there have been no end of conflictin; 
opinions advanced upon this subject; even that very practical, 
shrewd and keen observing forester, Dr. Brown, in his second 
edition of “The Forester” published in 1851, says, “There are 
‘two varieties of the Scots pine, the Pinus sylvestris and the 
‘variety montana, which is the trae Highland or ‘bonnet fir’” 
The late Mr. Don, of Forfar, says, that “the Pinua sylvestris 
‘montana, or true pine, is distinguished by the disposition of its 
‘branches which are remarkable for their horizontal direction, and 
‘ for a tendency to bend downwards close to the trunk. The leaves 
‘are broader and shorter than in the common kind, and are dia- 
‘ tinguished at a distance by their much lighter and more beautiful 
“glaucous appearance, The bark of the trunk is smoother, than in 
‘the common kind, cones are thicker and not so much pointed. The 
‘ plant is also more hardy, grows more freely in almost any soil, and 
‘quickly arrives at a considerable size.” Of the truth of this 
assertion of Mr. Don’s I am perfectly satisfied, although many 
botanists will not allow that these two species are really distinct. 
They say that soil and situation have the affect of changing, ina 
great measure, the external appearance of this tree; but those 
who so assert cannot have had much experience of the matter. I 
have myself seen, and that frequently, the two distinct kinds 
growing in the same plantation, and close to one another, Now, 
were it the case that soil and situation changed the external 
appearance of the trees, why were they found to have different 
external appearances when growing upon the same soil and site ? 
Although Mr. Don, in his third edition, says, “that before he was 
thoroughly acquainted with the character of the Scots pine, he 
was of opinion that there were two distinct varieties, but greater 
experience had taught him that the seeming varieties did not 
hold good during all stages of the plants that assume them, and 
that they are merely accidents of site and soil,”—but still this 
great evil according to Mr. McLaren is going on, just because 
most of our proprietors and their foresters fail to properly see and 
understand its ruinous effects, and therefore the nurserymen find 
@ large and rapidly increasing demand for plants, with which they 
are always only too glad to supply their customers, without an: 
particular selection of the best variety, so long as orders are fale 
filled and no complaints made. 

Treating of the Scotch fir, Professor Selby, in his “British 
Forest Trees,” published in 1842, says, “Its geographical distri- 
bution is very extensive, being found in Europe, from the Medi- 
terranean on the south, to latitudes as high as 70° on the north, 
and from Spain and Britain on the west, to Siberia in the east. 
It also occupies regions in the north, the east, and west of Asia. 
In the more southern parts of Europe the zone it occupies extends 
to a greater elevation, being in some countries upwards of 4,000 
feet, while in the colder regions of Norway, Lapland, &c., it only 
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reaches to 700 ft. above the level of the sea. Widely dispersed, 
however, as the species is found throughout all the mountainous 
regions of Europe, within the limits of its appropriate zone, it is 
between latitudes 52° and 65° that it is met with in the greatest 
profusion, and becomes the prevailing trees, ‘Thus upon the 
extensive plains of Poland and Russia, it occurs in forests of 
immense extent, as well as in Northern Germany, Sweden, 
Norway, and Lapland. 

Then Mr. Loudon, in his “ Encyclopedia of Trees and Shrubs 
* of Great Britain,” also published in 1842, says, “Like all trees 
‘which have an extensive geographical range, and grow on almost 
‘every kind of soil, and at great elevations, as well as in plaius, the 
‘varieties and variations of the Scotch pine are exceedingly 
“numerous, both as respects the exterior appearance of the tree 
“and the quality of its timber and resinous products. On poor 
‘soils, at great elevations, it becomes a diminutive shrub; and in 
‘ low situations, where it is a lofty timber tree, the wood on some 
‘light sandy soils is white, almost without resin, andof little 
‘duration ; while on other soils, of a colder and more substantial 
‘nature, it is red, heavy, and of great durability. It appears also 
‘that the’ same situation will produce both white-wooded and red- 
* wooded trees ; and seeds from red-wooded trees will, it is said, in 
“some instances, produce others, the wood of which is red,” 

Again, Mr. Grigor in his “ Arboriculture,” published in 1868, 
says, “Several instances are known of plantations grown from 
‘seeds during the last century from the eolebrated native forests on 
‘the Spey, and although they occupy soil of various qualities, the 
‘timber in all these woods has been famed for its quality, while in 
‘geveral instances, adjoining woods of the same age, and jon the 
‘same description of soil, grown from degenerate plantations, 
‘yielded wood very inferior, the march boundary of the lands some- 
‘times forming the line between the good and bad timber. 
‘ Numerous instances of the propagation of this tree from different 
* sources tend in every way to establish the fact that this tree, by 
‘cultivation for several generations, is very apt to become degene- 
‘rate ; and as it not only yields cones most abundantly at a low 
‘altitude, in a district uncongenial to its best form of development, 
‘but also produces them at a much earlier age than in the High- 
‘lands, degeneracy is thereby accelerated throughout the country.” 

Mr, Grigor explains the lesson of degeneracy by reminding us 
of something connected with plant life, of which but few are 
ignorant, thus :—‘The natural law of deterioration appears to be 
‘somewhat general; the finest variety of wheatobtained from 
‘the genial climate of the south, when sown in some of the more: 
‘unfavourable parts of North Britain, generally produces a good 
‘first crop, but the experience of the agricuiturist tells him that 
‘the variety changes, and that it is more profitable to renew the- 
‘stock than to continue to produce from the seed of his own. 
growth,” 
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From the foregoing statements it must be admitted as a 
fact that there are two varieties of Scotch fir to be sometimes 
met with in our plantations, one with a redder bark, and a larger 
proportion of red or hard wood than the other, and that those 
varieties divide themselves, so to speak, into sub-varicties, A 
friend who was an enthusiastic naturalist betook himself to 
finding out the different kinds of Scotch fir in plantation of 
irregular and exposed surface, and of very variable soil; and he 
alleged he found not thirty varieties or sub-varieties, as M. de 
Vilmorin has experimented upon, but atleast three hundred, the 
difference in size, shape, colour, and roughness of cone, leaf, 
branch, and bark of which he described with too much minute- 
ness for me to easily follow him. The following day we went off 
together to see the discoveries he made, and when near the place 
T asked him to climb into a tree close by us which stood alone, 
and very much exposed to prevailing winds, and see bow many 
varieties he could get there, Here he greatly surprised himself 
by fioding about as many among the branches and sub-branches 
as he had the preceeding day found among the trees, My friend 
naturally came, at last, to the conclusion that he mistook 
“sports” for varieties, and, in going carefully over the ground 
again, he found that where soil, shelter, exposure, and thinning 
were the same, nature indulged less in “sports.” 

My experience is quite atone with the opinion expressed by 
Mr. McLaren, in so far as that timber of the best quality may be 
found growing on ground by no means hilly or moorish, but level 
and clayey, but what kind of clay? Certainly not that which is as 
free of oxide of iron as pipe or some kinds of fireclay, but red 
brick clay. 

It would be seen that great stress was put on the fact that 
trees have beon found growing near to each other so different in 
colour of timber as to be taken for varieties. I remember some 
time ago having to do with the cutting down of a wood which 
had been planted in 1740, a great part of which grew on a 
whitish clayey soil, and another upon an open moorish soil of red 
gravel, both descriptions of soil running somewhat into each other. 
Where the clayey soil was of the purest nature there was to be 
found the least ‘amount of red heartwood; whereas, upon the 
other soil, the timber was nearly all red, like best Baltic redwood 

ine. 
a With a mere cursory glance at the extracts herein given, one 
might be inclined to think that after all, varieties of soil had but 
little or nothing to do with the cause of Scotch fir being found in 
varieties and sub-varieties, because have not these eminent authors 
said so and so? I would, therefore, remind your readers that soils 
were great mysteries to all, and consequently agriculture little 
more than a mere aureling: until in 1840, when Liebig, the father 
of agricultural chemistry, led the way in unfolding her marvellous 
treasures, succeeded by others no lesa eminent; and that the 
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I quite agree with all that Mr. Grigor says, but I contend 
that the failure was due to mismanagement, and not the seed. I 
have seen ground manured for Continental seed, just the same as 
if for a crop of turaips, and upon which it was sown in the usual 
way, but the plants thus produced were exactly as Mr. Grigor 
describes them. Here are seeds matured in a hotter climate and 
a drier atmosphere than our own, and consequently possessing a 
much more excitable temperament than our home-grown eeed, put 
into soil purposely prepared to stimulate their excitability, thereby 
inaking them grow with too little rood, and far too large and soft 
fa top, containing too little woody fibre and too much moisture, 
consequently making them so much less capable of withstanding 
the blasting effects of a keen drying enld wind, and the disinte- 
grating influence of a sharp frost, with impunity. 

Not being able to understand why foreign Scotch fir seed 
should not do in this country as well as foreigu larch, sprace, and 
other tree seeds, if properly treated, we tried a little German seed 
three years ago, plants from which we planted early lat spring in 
high moorish soil, along with the true native pine of same age, 
and both are doing well; besides, we have one and two years 
aoodlings alongeide of the true native of the same ages doing 
equally well. We ate now trying au experiment with Haguenan, 
Riga, and true native Scotch fir seeds, thus: In May last we 
prepared some soil, rich enough to grow a poorish crop of oats, and, 
after having it well mixed, we filled with it three equal sized boxes, 
and took them up to the top of a hill about 800 fit. above sea level, 
freely exposed to all winds, Here we dug a hole, into which we 
plunged the boxes in the usual manner, then sowed the seeds, one 
sort in each box, and finished by fencing the place all round, so 
that neither birds nor deer could get near to interfere with the 
seeds. The three sorts are, so far, getting on equally well. 

Tt is to be hoped that some of your numerous readers will not 
fail to try some experiments thia season with these three different 
varieties of seeds, making it a point to have each and all treated 
alike, and give us details of the results arrived at in a fature 
number of the Journal. - 

Native Scotch fir seeds, like all other seeds, are good or bad, 
scarce or abundant, according to the season. Now if it can be 
proved that Continental good seed, under proper treatment, can 
produce plants that are as hardy as native seed, and that can ac- 
commodate themselves as readily to all soils and exposures, it would 
be a great gain, both to landed proprietors and nurserymen, seeing 
that when home seed is scarce, Continental seed may perhaps be 
pought at from one-half to one-fourth the cost of the other, thereby 
enabling nurserymen to sell their plants cheaper—(Timber Trades 
Journal.) 
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authors I have quoted penned their statemente before much was 
known about Liebig or his wonderful discoveries; and that 
Dr. Brown, who was in a position to know best, perhaps, about 
these questions concerning trees, saw, when writing his third 
edition of “The Forester,” the faulty statements which he had 
inade in his second edition regarding the Scotch fir. 

I do not see how nurserymen are likely to give us bad seed 
from bad cones, because they know very well that the seed pro- 
duced from small badly coloured cones is so insignificant as not to 
pay for the collecting of them, not to speak of carriage, the ex- 
tracting of the seed from the cones, and other expenses. 

Mr. Grigor, from whose excellent work we have already 
quoted, says of Continental Scotch fir (page 162),—“A succession 
“of unfavourable seasons since 1860 has occasioned a great scarcity 
‘of Scotch pine seeds, and consequently of young plants of the 
‘native tree of this country. This gave rise to large importations 
‘of the sced from the Continent, from which plants have been 
‘ grown very extensively throughout Scotland. These plants are 
‘utterly worthless, except in the most favourable situations, In 
‘ the most sheltered nursery-ground they seldom survive the second 
‘winter without showing the influence of frost ; and unless protec- 
‘ted in early winter they generully become quite brown by the 
‘spring of the year, and unsaleable, This is a fact well known to 
‘Scotch nurserymen, and to many in England whose nursery- 
‘ grounds atand elevated and exposed. The difference between the 
‘ plants of the native Scotch pine and the Continental P. sylvestris 
‘is quite perceptible when one year old, but much more s0 at the 
‘age of two years ; then the two sorts brought into view on eleva- 
‘ted ground standing side by side could readily be distinguished at 
‘a mile distance, so great generally is the contrast in colour; the 
‘ foreigner has u dead and withered appearance, while the native 
‘plant stands green and scathless, Plants from imported seed have 
‘also the disadvantage of forming bare roots, and are on that 
‘account more diffcult to transplant in safety ; therefore, to treat 
‘the plant skilfully, it should Me transplanted at the age of one 
‘year, which will have the effect of giving it a more fibrous root, 
‘and of retarding its upward growth, which has the effect of 
‘diminishing the influence of frost to some extent during its 
‘nursery management. The upward growth of foreign Scotch fir, 
‘however, in good shelter and in a favourable climate, is more 
‘rapid than that of the native plant. This is very decided in early 
‘tife, bus their girth is generally less, and at last the tree assumes 
‘ the tall slender appearance which I have observed conspicuously 
‘in the planted pine woods of Germany even where the trees had 
“ample space. Some young plantations found in the Highlands of 
‘Scotland, made with plants from foreign seed, suffered so severely 
“by the summer frosts of 1863, that the succeeding summers have 
{not restored their vigour, while the native plants have stood 
“exempt from injury.” os 3 
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A Tour through Kamraj—Kashmir. 
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The Lolab is one of the most beantiful valleys in the 
Kashmir province; it may be briefly described as a broad 
circular plain, almost entirely shut in by forest clad hills, which 
rise directly from the level ground ; in most cases the trees begin- 
ning at the very foot of the hills. Thereare many villeges in the 

Jain and nearly all the land is under cultivation except near 
Sandigam where there is a large swamp. The plaio has a total 
length of about seven miles and is perhaps two milea broad jn 

‘laces ; it runs from 8. i. to N. W. and has a narrow outlet at the 

orthern end; the Southern portion being completely shut in by 
mountains rising perhaps 3,000 feet above the level of the valley, 
“The whole forms as beautiful a combination of plain, river and 
forest—covered mountains as can be seen anywhore. There are 
many charming camping grounds near the forests and juat suffi- 
ciently far from villages for the traveller to be free from village 
‘dirt aud annoyances, while at the same time, he is near enough to 
them to obtain readily such ordinary supplies ashe may require. 
“The one drawback is that the river whith traverses the valley is 
of small capacity, being well filled only during the carly part of the 

eat ; later on, in the autumn, the water dries up and the valley 
hecomes very hot and somewhat.unhealthy. On the flattened 
summit of the range which shuts in the valley to the S. E., is 
the well known Nagmarg, an open space surrounded by a forest of 
silver and apruce fir; this is a favourite resort for travellers who 
stay for weeks enjoying the lovely nir and sconcry. Nagmarg is - 
just above the Wular lake, which lies to the S. E. immediately at 
‘the foot of the range. From the Lolab valley the lake is reached 
by a made road which ascends from near the village of Diur; the 
road isa very bad one, being merely, as is usual in such cases, 
-an improvement of the existing pagdandi, though attempts have_ 
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been made from time to time to ease the gradients by construct- 
ing a new line of road. From the summit of the range, it descends 
ata fairly easy gradient to the village of Alosa on the borders of 
the Wular lake. In the lower parts, on this side, the road goes 
through a barren country and is consequently quite shadeless, so 
that whether going up or down, astart should be made very early 
in the morning to avoid the heat. 

In former years, the Lolab was famous for its bear shooting, 
but the inerease of sportsmen and frequent driving, have thinned 
them out so that they are now seldom to be seen except when 
driven down by snow. It has often been said thas Kashmir is a 
country that could be- colonised by Europeans and the Lolab 
Valley quoted as a place where they could settle, but no one can 
visit this region in August and September and hold to thia opinion ; 
the heat is so great that it is self-evident that no European could 

jossibly work in the fields in the daytime; people are apt to 
forget that at 5,000 feet above the sea, on a plain like this, it can 
be exceedingly warm, so much so, that it is absurd to think of, say, 
retired Tommy Atkins ploughing in the sun, In fact there never 
was a more ridiculous ‘tea than this Kashmir Colony scheme. In 
the firat place there is no land available anywhere, and in the next. 
it is far too hot and unhealthy in the Valley generally for Euro- 

eans to think of competing with natives in agricultural pursuits. 

robably the only places where they could do ont-door work in 
the Himalayas, are those at about 8,000 feet above the sea, but 
such places are unsuited to agriculture by reason of the altitude. 
One of the prettiest places in the Lolab for a camp, is the village 
of Andarbug and here we halted a couple of days, pitching our 
tents under some enormous walnut trees. It was sii very hot in 
the day time but the evenings were charming and we enjoyed some 
rambles into the foreat near, searching for ferns and curious 
walking sticks, The tour was now drawing to a close, as urgent 
business required a visit to Headquarters, so we up camp, and 
rising ia the dark, got away on our ponies just as dawn was ap- 
pearing aud began the ascent from Diur village, to the Nagmarg 
ridge, and so on tathe Wular lake. On the Lolab side, the road is 
very pretty, mounting through a deodar forest at first, 
and then the higher pines, while from the summit there is a great 
view of lake and distant mountains, The sun’s rays were 
now beginning to be powerful, so after a brief halt, we pushed on 
down the hill to Alosa ; this side, the road is very uninteresting 
running as it does through o bare country, and we did the right 
thing in starting so early, thus avoiding the heat : by so doing we 
had @ pleasant march and reached the lake at a little after 9 a. m, 
Alosa is a rather pretty village on the shore of the lake, that is 
when the water is high, at present it has receded about a mile 
from the houses. In order to be near the boats, in which we were 
to embark for Srinagar, we went on to the ghat and camped 
there. This-is a wretched collection of grass huts on a swampy 
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place and looked very malarious, the nasty looking nalas near 
being filled with rotting aquatie plants and the ground 
eracked in all directions by the heat of the sun. From the 
slopes above Alosa, which are sparsely covered with bushes of 
Parrotia, Beaberis, &., comes a portion of the supply of hard wood 
(known aa janglw) for Srinagar; the villager simply goes where 
he likes and cuts anything, Sroging in su many hatbas or pieces 
above 14 feet long, to Alosa, where the contractor buys them from 
him and‘sonds them on to the City. The State gets a fourth 
share in kind levied at one of the tuxing stations, Of course, under 
such a primitive system, the hill sides are almost entirely denud- 
ed of forest growth and other arrangements must be made for the 
future. We entered our boats the same night, so as to make a 
very early start and cross the Wular before the wind began to 
blow, making the passage dangerans for these flat bottamed crafte, 
As our departure from the Lolub valley was a hurried one, 
we had to take our chance for boats, there being no time to 
obtain these from Sopar or Baramula; in consequence we could 
only get a very small one, so small that one of us had to sleep on 
the floor, but ‘early in the morning we were able to change into 
a fine boat which hud arrived from Duabgah and so we made our 
way back to Srinagar. 

I have, daring this trip seen the principal or at any rate, the 
most valuable forests in the Kashmir plain; there are others of 
great extent to be seen in the Lidar, Kuthar and Sindh valleys 
and towards Vernag and Gulmarg, but so far as can be ascertained, 
the forests of the Lolab are a long way the best deodar-producing 
tracts. Looking back on my tramp through these, my principal 
feeling is une of vain regret that they have not been under proper 
inanagement during the last 30 years or more; they are of large 
extent, and from the reproduction to be found in many places and 
the general growth, it is evident that the soil is admirably suited 
tothe growth of deodar. Had there heen been no felling of 
young und immature trees, barking, hacking and destruction by 
fire, not only could the wants of the people have been supplied, 
but there would have been sufficient timber for a fine export 
trade with the plains. 

Deodar has hitherto been used for work for which Kail 
would have sufficed, and it will now be ahard task to break 
though the custom. Nature has been 20 lavish that it is a thou- 
sand pities man should have done his little all to destroy her gifts, 
the wonder is that anything still remained, when it is considered 
that from time immemorial there has been practically no limit or 
check upon fellings, The only ray of light which pierces the 
gloom is the fact that the pure Kail forests are of great extent and 
have been comparatively little worked, also that there is much 
Kail intermixed with the deodar, By cutting out the former they 
will have more room, and in time the forests will contain this 
species alone, Every effort must be made to restrict the use - 
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of the more valuable kind and to this end the price of the one must 
be raised and the other lowered if necessary for timber sold in 
Srinagar. But a disturbing factor is the enormous quantity of kail 
that is said to be required for firewood for the city; to a forester 
it is simply heart-breaking to see thousands of fine straight logs 
being taken there aud split up for burning when they might be 
floated to the plains and sold for four times the price. This iss 
question which will be must carefully enquired into and every 
endeavour made to substitute something for the valuable timber 
which now goes to cook the Kashmiris, dinner. Another most 
difficult matter is the boatbuilding trade ; hitherto boats have been 
built of the enormous takhta before described, but to the ordinary 
roind this is simply “unspeakable” as applied to the Turk! Not 

is there a waste of timber, but trees do not now exist in 
sufficient quantities ; there is nothing for it but a revolution in 
the art of boatbuilding. If these can be fashioned of huge size 
on the rivera in the plains, there is no reason why the like should 
not be done in Kashmir, but this will be declared impossible by 
the Kashmiri, especially when he sees Europeans who ought to 
know better using so-called planks, 75 feet long, to make a 
house boat. The natural consequence of this revolution will be 
extra cost in building, followed by an extra rent to be paid by the 
globe-trotter for his donga, and the cry will go up that the cheap- 
ness of living in Kashmir is a thing of the past, The Forest 
Department will be blamed for raising the price of timber, and it 
will be a wonder if they can get any one to understand that though 
as regards foreste, Kashmir began with a fine large cake, ao many 
slices have been cut off, that there now remains little more than 
the crumbs on the plate—Vale, 
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Lo i The Germination of Teak. 


we This large, deciduous, well-known tree is of the first importance 
in India, affording one of the best and most durable timbers known, 
Th is Hight, easily worked and strong, and by being durable either 
in or out of water it has proved superior to every other timber 
for whip-bnilding and countless other purposes. Much has been 
written on its habits and economic uses which might well, 
therefore, not find a pigs here ; but there is one characteristic 
about its leaves which I may mention before proceeding to our 
legitimate subject—GERMINATION—‘or on it the structure and 
quality of the wood are said to depend. 

My observations are limited, but I noticed that there are two 
distinct varieties of leaf, The upper side of the one is scabrous 
and the under side clothed with grey or tawny tomentum; but of 

- the other, the upper side is glabrous and shining and the under 
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side covered with silvery scales, The former has not only a 
distinct rough feel, but is somewhat narrower, less ovate or 
obovate and gives off with greater ease a red dye when bruised 
between the fingers, than the latter. 

From the structure of the leaf, as above described, the natives 
of Tinnevelly and parts of the Coimbatore District, distinguish two 
varieties of Teak, and they prefer the one to the other for par- 
ticular purposes. I have, however, found both varieties of leaf on 
the same tree; but the conditions or causes which produce these 
morphological differences in the structure of the leaves and, 
doubtless, through them in the physical property of the wood, 
must be worth studying. 

GERMINATION.—The greatest obstacle to the spread of 
Teak is its slow and uncertain germination, added to the fact, that 
as the seed ripens and falls at the commencement of the hot season, 
a large proportion 1s destroyed by the annual fires ; or is washed 
away into the ravines and streams by the monsoon torrents; or 
either rots, or is destroyed by vermin during the long interval that 
elapses between the fall of the seed and the rains which favour its 
germination. 

Various attempts have heen made to enconrage and foster 
natural regeneration by self sown seed by the exclusion of cattle 
and fires; but such attempts, as the Annual Administration 
Reports show, have proved futile. Weare, however, indebted to 
the late Dr. Roxburgh, at the instance of the much lamented 
Mr. Conolly, Collector of Malabar, to whom the splendid planta- 
tions at Nilambur owe their existence, for its artificial regenera- 
tion in nursery beds. 

Artificial germination in nursery beds :—With some slight 
modifications Dr. Roxburgh’s suggestions are still adhered to and 
they are, as carried out at Nilambur, as follows :— 


The soil is dug to 12", reduced to a fine mould, levelled and 
partitioned into beds 32" wide within raised edgings 4’ x 8" to 
retain the water. About the middle of April the seeds, after 
being immersed in water 48 hours or more, are spread over the beds 
and covered an inch thick with fine mould. Across, the beds are 

laced branches on twigs of the wild gooseberry (Phyllanthus 
Embliea) which support a layer of straw, and the beds are daily pro- 
fusely watered. The seeds germinate within eight or fifteen daya 
when the twigs and straw are removed, the water gradually reduced 
until the monsoon has well set in and the plants, being then from 
4” to 6" high, are put out into the area set apart for planting. 
A seed bed 32 inches by 50 yards will require 120 seers of seed 
and some 7,000 plants might be expected. 

Notwithstanding all the care bestowed pon the seed in the 
oursery, @ large quautity does not germinate. But the chief 
pointe learnt are :— a 
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1i), That the seed must be ensured continuous moisture for 
its germination, which is best done by covering or burying it in 
the mineral soil, 

(ii). Insurance of the seedling against drought, 

Natural germination of self-sown seed :—The seed by heing 
exposed on the surface does not receive that amount of continuous 
moisture easential fur its germination. Then again when the 
seed is placed even in favourable circumstances its protracted 
germination causes the seedling to start life so late in the season 
that itis much too weak and insufficiently established to meet 
the increased transpiration and drought which immediately 
follows the monsoon. A great number of seedlings are also destroy- 
ed by insects which also make tueir appearance after the monsoon, 

Natural germiuation may therefore be artificially assisted by 
breaking up and preparing the ground in parallel contour ridges 
round seedling Teak trees toa radius equal to the distance the 
top-most seeds are likely to fall, The surface is thereby kept 
wholesome and porous and the seeds which fall into the trenches are 
covered by the ridges being washed over them during the mon- 
aoon, and the porous prepared soil allows the taproot of the aeed- 
ling to penetrate deep enough into it to insure the plant against 
drought and increased transpiration. In the majority of cases 
seedlings are found in places where the xeeds are covered by a 
layer of sand or earth, or the ground broken up aod worked into 
nodules by earthworms or similar agency. 

The advantages that the method affords are :— 

(i). The localization of Teak within its own habitat and 
associates, which must therefore tend ty raise it to. its maximum 
usefulness, 

(ii), The removal of obnoxious weeds, grasses, and usder- 
growth which are fast supplanting the Teak and other useful trees, 
and which, notably the Lantana, are over-running the forests. 

iii). It costs very much less than a regular exposed planta- 
tion, and the seedlings are less subject to drought and increased 
transpiration during the hot season from shade afforded by the 
parent trees, 5 

The fiuancial difficulty, which this method involves, may be 
overcome by »>ving in the area some of the better species of cotton 
or cereal grains, the erops of which might go to pay in part at 
least, the expenditure incurred. Or the ground may be prepared 
free of cost. by allowing the jungle tribes to raise theie crops on 
it. Then again, it is not unreasonable to suggest that a part of 
the forest revenue inight well be spent in improving our forests 
and increasing their value and utility, for nothing can be got 
without labour and expense. 

An experiment much on the lines advocated above was made 
by mo last year on the Anamallais, The seeds on the trees around 
which the ground was prepared as previously suggested, wera 
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-unfortunately picked off for sowing in the nursery beds, other seed, 
were therefore sown broadcast over the area with, I am told 
aplendid results, 

In tracts, therefore, where the Teak has been over-cut, seed 
‘may be sown in parallel contour furrows and thus save the enor- 
mous expenditure incurred in clearing, felling and planting the area, 


Tn the light of the foregoing, it seema to me that in Teak 
4racts catile grazing, were it not for the fires that follow in its train 
by the careleseness of herdmen, must tend to help the germina- 
tion of the seed, in that it crops the grassand treads the 
seed into the mineral soil, tacts eloquently borne out in Tinnevelly cs 
and other districts. 


8. G. MOSS. .”” 


The Double Cocoanut of the Seychelles Islands. 


‘The history of the Seychelles Cocoanut (Lodoicea Sechel- 
larwm, Labill.) is most carious. There is not a botanist who 
has not read about it over and over again, not a traveller to 
Madagascar, Réunion, or Mauritius, who has not viewed with 
astonishment ite enormous, black, two-lobed fruit, a character that 
has given rise to names as strange as they are French, Ordinari- 
ly it is called “ Coco de mer,” because it is carried away by tidal 
currents and deposited on distant shores where it occasional] 
germinates and grows well; it is also called, “ Maldive cocoanut 
ga it is found in those islands, transported thither undoubtedly by 
some current ; “ Solomon’s cocoanut” * double cocoanut,” are also 
names by which it is known, besides others; Rumphius mentions 
it in his Herbarium Amboinense as Cocos maldivicus, and alludes 
to the more or less fabulous slories about its supposed virtues—in 
one place it was used aa an antidote to poison; in another, it 
waa a wonderful specific against colic, apoplexy, paralysis, &c. 

Without giving too much credence to the probability of these 

roperties, it appears certain that the fruit of this palm tree 
‘etched a high price, Travellers who were able to get it, paid 
£6 to £12 fora single fruit, while the largest specimens went 
for as high a figure as £ 18. 

Precious vessels or cups were made out of the shell, and were 
used to hold tobacco, or betelnut, In the Maldives, the king 
made it a royal property, in order to present it to his favourites 
and the theft of one of these cocoanuts was a capital crime. 

Vague ideas prevailed for a long time concerning the ap- 

earance of this tree in its native country, its size, leaves, stem, 
Ee But the discovery of the Seychelles islands in 1743 put an 
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end to these doubts, People soon found out that it was indigen- 
ous on the islands of Praslin, Curieuse and Ronde. Sonnerat des- 
cribed it botanically in hia Voyage to New-Guinea, and brought 
it with him to Réunion. Commerson continued the observation 
and then Labillardidre, who gave it its present name, and then 
Quenn de Quincy, Governor of the Seychelles ; but it was not notil 
Messrs, Harrison and Telfair, were enabled to send flowers and 
fruit proserved in spirits to Sir W. M. Hooker at Kew, that the com- 
plete botanical study of this curious plant could be undertaken. 


The Lodoicea is tound on the mountainous parta of the three 
islands mentioned above, where it grows on rocky soil in coms 
pany with Cocos nucifera. Tts majestic stem, 50 to 70 fect high 
asarule, sometimes reaches twice this height, crowned with a 
magnificent head of leaves sixteen feet long and more. Travellers 
describe its appoarance as noble, but somewhat melancholy. The 
young leaves while still undeveloped and rolled up at the top of 
the stem are edible, like those of the Areca oleracea ; they are 
also pickled when fully grown, the broad handsome leaves fre- 
quently numbering more than a hundred ona single tree, are 
used in roofing, hat making, and even for thin walls. The midrib 
is made into brooms and baskets; the felt-like down which covers 
the young leaves is much valued for making pillows and mattresses 

The atem is made into pipes for irrigation, or furnishes. 
building wood, or planks for boxes. 

The fruit is not merely an object of superstition or curiosity ; 
many useful and durable articles are made out of the nut, such as 
dishes, plates, bowls and cups, It is frequently used for storing 
drinking water, each shell holding about three quarts, 

When ripe, one of these enormous outs weighs as much as 
40 lbs, and measures 50 inches round, and U5 inches long. At 
first it was thought that they ripened annualty, but more receat 
observations have established the fact that they take many years, 
probably nine or ten, to ripen. 

When the ripe fruit is subjected to a temperature resembling 
that of the Seychelles, it germinates readily and grows quickly. 
During the first few years, the young plant does not in the least 
resomble the adult tree; it ia more like anme of the Pritchardias 
of the Pacific. 

As soon as the stem is fairly formed, its base is rounded, and 
fits into a natural bowl or socket, which is pierced by numerous 
small oval holes, with hollow tubes corresponding on the outside, 
The roots pass through these holes and tubes, and penetrate the 
ground, but they never become attached to the bowl, thus having 
a free play and allowing the tree to sway about in the wind, a 
very necessary provision against violent gales. The stem forma 
@ splendid column, perfectly straight like an iron pillar, and 

-eovered with. the old leaf scars, The leaves are covered with & 
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thick down before they unfold, and when fully expanded are fan 
shaped, ten feet long by five feet wide, though sometimes they 
attain a length of 20 feet and a breadth of 10. 

The colour of the leaves is shining light green, and when the: 
fade, they bend and hang downwards along the stem before fall- 
ing. The crown of foliage generally containe twenty leaves, but 
this number may run up to @ hundred according to certain travel- 
Jers, and then the whole tree forms the most splendid objact it ia 
possible to behold. 

The tree is dioscious, At the age of thirty years, in first puts 
forth its blossoms, the males forming enormous catkins three fees 
long and three inches in diameter, while the females ara set on a 
strong zigzag stalk, covered with large reddish brown scales. 

he fruit externally is covered with a thick fibrous husk, 
like the ordinary cocoanut, The inside, before the frnit is ripe, 
js formed of a kind of firm transparent jelly. Each fruit contains 
usually one, sometimes two or three, nuts with hard black shells, 
and divided at the top into two or more deep lobes. 

The fruit of the Lodoicea has germinated more than once in 
hot houses. The first time was at Glasgow, but the young plant 
did not survive. Quite recentiy germination has been successful 
in the museum of Paris, and the young plants are doing well up 
to date; it remains to be seen how they will fare subsequently, 
It would be most interesting to be able to cultivate this remark- 
able palm in our colony. 

_ ‘Extract translated from the ‘Révue Agricole’ of Mauritius) 
yy ALS. 
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Cutch and its Adulterants. 


Cutch and the method of making it is 0 well-known to all, 

the readers of this Journal, that I do not intend to describe at an 
“Jength the process of its manufacture, but will content myself wit 
a very short description, 

‘Tho heart wood of the cutch tree (Acacia catechu the Shabin 
of Burma aod Khair of India) is cut upinto small chips. These 
chips are first all boiled in water in earthen pots for about 12 
hours, the solution is poured off and boiled again with fresh chi 
After this process has been repeated several times the red sola. 
tion thus obtained, is poured out into an iron cauldron which 
contains about 12 gallons. In this it is slowly boiled until the 
liquid assumes the consistency of a thick paste; that is to say it 
is boiled in the iron pan from 10 to 12 hours. The paste thus 
obtained, which has a brownish black colour, is then poured out 
into square or oblong moulds formed usually of leaves and allowed 
to cool, The resulting mass is the eutch of commerce. Good 
cutch should be brittle and break with a dark brown or black 
fracture. In addition to Burma, cutch is also extensively manufac- 
tured in Oudh and.Kumaon. 

The amount of cutch obtained daily varies very much accord- 
ing as the supply of cutch wood is pleatifal and near, or far off and 

“scarce. A yield of 16 viss daily from one cauldron would be very 
good, a yield of 9 viss bad, but T have kaown cases where as few 
aa 7 viss daily was an average yield. 

The price of cutch at the present time in the local market at 


Thayetmya is :— 
For hard cutch ia wv» Rs, 50 per 100 viss. 
Soft, oo ven 85 ow 


” 
yw» adulterated cutch .. wat aye MBO ap Ste a 

‘As the license for 1 cauldron for the year (without a reserve) 
is only Re. 20 ; in a good locality, an enormous profit must be made. 
‘As an example of what can be made where cutch is plentiful 
nothing further is needed, than to say, that in one of the Tharra- 
waddy reserves this year, the price paid for the license for the 
year amounted to Rs, 660 per caldron. 

The uses of the Cutch prepared as above described are numer- 
ous; by the natives of India and Burma it is largely used for 
chewing with the betel leaf, Itis also exported extensively to 
Hurope and America where it is used for dyeing and tanning. 

_ Medicinally, it forms a powerful astringent which is largely used in 
fever and other maladies. 

Having given the above imperfect description of the making 
and more important use of cutch, it might be of interest to refer to 
the results of Dr. Watth’s oxperiments made whilst on furlongh in 
Europe during 1889-1890. 

Tt had long been keown that the makers ot Kattah, as cutch 
is called im India, refused or were chary in using wood which 
contained no white spote in the heart wood. Externally they 
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-could not tell whether the trees they were about to cut contained 
them or not, To determine this they cut into the trees, if the 
spots mentioned were not present they left them unused, thus 
doing much damage to the forests. 

‘A preliminary examination made in India, shewed that the 
trees with the white spots yielded more of the extract than those 
trees which had not got them. 

The active principle of cutch is tannin. The tannin of 
eatechu forms a greenish brown compound with ferric galts, 
Catechin asa rule is also present,in fact pure kattah is almost 
entirely catechin, and it is on account of the presence of this latter 
that it is chewed with the betel and lime. 

Catechin is soluble in hot, but not in cold water, like tannin 
into which it can be easily changed. Tannin however cannot be 
changed into catechin, Owing to this property, the two principles 
can be separated, but even after long standing a little of the 
catechin remains. 

From two specimens aent from Burma, Dr. Warth obtained but 
@ per cent of catechin, From the wood of the same tree that thig 
outch waa extracted from, Ir. Warth, by a rapid treatment with 
concentrated solutions, obtained a mean of 22 per cent of catechin 
in the extract, The two specimens from Oudh, one of which con- 
tained the white spots and one of which did not, gave a mean 
of 88 per cent in the extract. 

From the above, Dr. Warth calculated the total yield of 
catechin in the wood to be as follows :— 

Burma, aes sie 347 catechin from the wood. 

Ondh. ae we Th» ” 

F. J. BRANTHWAITE. 
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IIL. OP FICIAL PAPERS & INTHLLIGHNOD. 


The Dehra Dun Forest School. 
DISTRIBUTION OF PRIZES AND CERTIFICATES. 


The distributions of certificates and prizes at this Institution 
came offon the 30th March, in the presence of several of the chief 
residents of Dehra and a number of officers of the Forest Depart- 
ment, who had assembled under the Presidency of the Inspector- 
General to conduct the examinations and deliberate ou schcol 
matters. The large drawing hall of the school building was 
decorated with flowers, and the maps and plans drawn by the 
students, while in the museum and corridors were displayed the 
collections of plants and insects they had made. 

The Inspector General of Forests, Mr. B. Ribbentrop, C. I. E., 
resided, and among the guests we noticed Major Begbie, 2nd 
joorkhas, Mr. Leslie Rogers, Mr. McMinn, B,C. S, Revd. Mr, 

Reynolds and others, while the Forest Department was represent- 
ed by Mr, Popert and Major Bingham, Conservators, Mr. W. H. 
Reynolds, Superintendent of Forest Surveys, Mr. Hearle and the 
School staff. Several ladies were also present. 

The proceedings commenced with the reading of the report 
of the year by the Director, Mr. J.S. Gamble. After explainin 
how the last year had been one of change both in the staff o} 
Professors and in the matter of the aubjects taught, he referred 
briefly to the departure of the Inte Deputy Director, Mr. 
Fernandez, now engaged in reorganising the forests of the Baroda 
State, and the arrival of his successor, Mr. Smythies; and then 
expressed his acknowledgements to the school and circle ateff for 
their help during the year. Mr, Gamble then explained how the 
number of students had reached a total of 75, while it was expect- 
ed that another year would see nearly 100 at the school, Refer- 
ring to the examinations, he complimented the successful students 
on their work and impressed upon them the necessity for keeping 
their eyes open in the forests and observing facts to illustrate the 
teaching they had gone through. 

The performances of students in the Dehra Din Mounted 
Rifles and the Athletic Sports were then alluded to. Trooper 
Martin's success in winning Captain Armstrong’s cup at the 
Volunteer Sports, and F, A. Seager’s good performance for the 
nspector-General’s prize in those of the school, were especially 
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mentioned, Reference was also made to the recently ran five 
miles cross country race, for prizes presented by Mr. Eardley- 
Wilmot aud Mr. Gamble, which were won by Daulat Ram and 
A.M. Walker, respectively. The list of medallists of the year was 
then read, the following being the recipients :—Forestry, Survey- 
ing, Forest Engineering and Botany, four medals, Amrita Lal 
Chatterjee; Forestry, Maung Charlie; Surveying, R, S. Bower; 
Herbarium, P. M. Healy; Zoology, R. C. Thompson: Lower 
Standard medal, Bhairon Pershad. The special prizes were won us 
follows :—Mr, Popert’s prize for map drawing, C. W. B. Anderson ; 
Mr. Eardley-Wilmot’s prize for Entomology, R. C. Thompson ; 
Major Bingham and Mr. Thurston’s second prize for do, C, W. B. 
Atiderson ; Director’s second Herbarium prize, G. V._ Sarangpani ; 
Mr. Muir's sylviculture prize, Jaimal Sing. The Director con- 
cluded his report by wishing success to passing-out students, and 
éxpressing the hope that they would continue to study Forestry 
and Natural History in their forest cireles and not forget the 
teaching they had undergone at Dehra. The certificates were 
then presented by the Inspector General, who addressed the 
atudenis as follows -— 

“T have once more the privilege of addressing the students 
assembled at the end of the school course, In a few days these 
lecture halls will stand deserted and some of the students now pre- 
sent, will have entered upon their official careers in the different 
provinces of the empire, whereas others will continue their 
studies in a grander and larger school-room—the forest—a School 
which is open te every one of us and where Nature does not cease 
teaching t» all who are willing and able to learn. Our aim at 
the Dehra Forest School is to teach you to understand Nature 
and to fit. you for her lessons; and everyonc who has had the 
fortnne of listening to the words of your Director must. carr 
away with him the convictions that the means adopted towards 
this end are as practical as possible. Your museum contains a 
collection of wood specimens, an herbarium and other collections 
of natural products which under the Director's fostering care, 
have developed to such a degree of perfection that they now rival 
those of the first schools in Europe. Your lectures, condueted by 
offivers specially selected amongst the Indian Forest Staff and 
other scientific devartments, are always illustrated by practical 
‘exam sles, and far more than half the course takes place in the 
forest, If, under these circumstances, the resulta of the year’s 
examinations (which, however, in my friend Mr. Popert’s opinion, 
exhibit a great general practical improvement over those held 
during the last Dehra Forest Conference in 1886) bave not come 
quite up to our expectations, some solid reason must be found to 
account for this, To some extent, no doubt, the shortcomings are 
due to changes which took place in the midst of the course both 
in the method of teaching and the teaching staff; but after 
making due allowances, I am inclined to believe that they are to, 
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an even greater extent, the consequence of an insufficient know- 
ledge of mathematics when you entered the school; for the 
Director and the school officcrs assure me that, on the whole, you 
have not been wanting in industry. I sincerely trust that a 
gradual progress and improvement will take place, and I have 
received in this respect rather favourable reports regarding the 
junior class. I hope that my admitting this will act as an 
incentive to further exertion—for I warn you it lies in the nature 
of things that the demands made by the Board of Control wilt 
rise with the progress of time. As Ihave already poiuted out, 
qwe demand more now than we expected five years ago and still 
are not quite satisfied. To those students who leave Dehra with 
a certificate in their pecket, I sincerely wish a happy and prosper- 
‘ous career, but I should be wanting in my solicitude fur the school 
and perhaps more so for the service in general, if I kept silence on 
tho question of future prospects, which might otherwise be mis- 
understood. Thanks to the latest reorganisation, there will, 
including Bombay, continually be 126 appointments in the Provin- 
cial service, ranging from Rs. 800 toRs, 600, and these appointments 
will bo open to passed students of Dehra and Poona ouly, but the 
fact must uot be overlooked, that the main strength of the service, 
recruited from the schools of Forestry in Iudia, must ever lie in 
the class of rangers. The principle which underlies the whole 
organisation of the Provincial services is that officers must work 
their way to the higher appointments throngh the grades of rangers, 
and consequently, in the near future, as qualified candidates for 
the higher posts. become available, provincial patronaye muat 
give place to seniority and competitive merit in the practical 
working of the forests. In conclusion I may, however, inform: you 
that a reorganisation of the ranger class is under contemplation, 
and that I anticipate considerable improvements in this respect.” 

The Director then called on the students to shew their ap- 
preciation of the visit of the Inspector-General, to which they 
responded by giving three hearty cheers and the proceedings closed 
with cheers for the Director, the Professors of the school, and the 
ladies,—( Pioneer.) 


Forest products used in Soap making. 


The North-West Soap Company, Limitad, Meerut, has re- 
cently sent to the Reporter on Economic Products to the Govern- 
ment of India, for transmission to the Imperial Institute, London, 
the following specimens illustrating their manufactures :— 

t (1) Soap prepared with 10 per cent. Encatyptus oil from 
a Globulus grown on the Nilgiris. ‘ 


Vv. SHIKAR, 


Destruction of a Rogue Elephant in the Dun. 


The following is the account of the death of a Rogue Elephant 
which for some years haunted the neighbourhood of “ Parduni” 
in the “ Motichoor” Forests in the Eastern Dun. 

Having taken out a licence to shoot the “ Rogue” I went to- 
Parduni on the th instant and took up my residence at the 
Forest Bungalow with the intention of staying there till I got a 
shot. 

‘My men went outtracking each day, but it was not vatil the 


morning of the 12th, that they came across fresh tracks, One of 


the men ran back to camp to give me “khabar,” and I at once 
atarted and joined the others at half past ten o'clock. The 
Elephant was then 70 or 80 yards in front of us, moving on 
slowly, knocking down Sal trees and pulling dowa Bamboos on 
his way. He went like this for two hours and stopped in a smalk 
thick patch of young Sal trees, We were about 50 yards from him 
and kept watching him quietly for half an hour when he lay down 
to sleep and began to snore, so that we all heard him. I climbed 
a tree close by and watched him with my glasses ashe lay. He 
remained there fully 14 hours and then got up and started again 
«destroying the trees bere and there on his way and eating their 


rk. 

We followed him as bofore till 3 p.m., when he apparently 

made up his mind to go towards water and began to walk faster. 
With difficulty we kept up about a mile or more, over very rough 
tountry and through heavy jungle; but at last we missed him 
from our sight and lost his tracks also. All this time he never 
‘Once entered or crossed a ravine, but kept on walking along the 
‘old “ Hathibahar” (the Elepbant road) on the ridges of the 
Sewaliks where it was impossible to get near enough to shoot, 
‘Next morning, the 18th, the trackers went out again but they 
failed to come across his fresh tracks and returned to camp 
‘unsuccessful. 
* On the morning of the 14th, they went, out again and luckily 
‘found his fresh tracks. After a short time they heard him kaock- 
ing down a trea, and sent the “khaba*” tome in camp. I 
started at about 10 a.m. from the camp, to join the trackers and 
reached them in an hour, the place being 4 miles off. 
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When I joined them, I found that the “Tusker” was not 
more than one hundred yards from us, as we could distinctly hear 
him destroying the young trees, I sent one of the trackers named 
Mian Achroo Singh, the son of my old Shikari, Mian Tiloka Singh, 
to find out in what sort of place the Elephant was and how close 
T could get to him. Achroo was accompanied by a Forest Guard 
named Fateh Singh, who was the leader in the jungle, all the time 
we were after the Elephant, and who behaved all through very 
pluckily, They went abont 50 yards and saw the Rogue standing 
under a patch of Sal seedlings eating the bark of a Sal tree which 
he kuocked down while they watched. Achroo remained watchin; 
and the Forest Guard came back to give the information. f 
followed up to the spot accompained by my Munshee, Ganga Par- 
shad, carrying my second riflo,. When we joined Achtoo Singh, L 
saw that the animal was not standing in a good position for a shot, 
80 we waited there under a “ Maljhan” creeper, full ? of an hour 
before he moved on about 40 yards and stopped, 

Achroo again followed, and before he had gone 20 yards from 
us he saw the beast, aud silently bveckoned to me to come up. I 
walked up to the spot very carefully and with my glasses distin- 
city saw the animal standing sideways about 35 yards from us. 
T left Achroo and Ganga there. and walked on earefuily to a very 
small patch which was 25 yards from the Tusker, were i sat down 
and watched him with the glasses; Achroo and Ganga followed. 
and sat down beside me with their rifles ready, as they were 
warned before hand. After 2 minutes, I brought up my rifle to my. 
shoulder ; aimed at him behind hisear and fired. The moment. 
I pulled the trigger the brute threw back his ear, and the bullet 
passing through it, hit the exact spot at which I aimed and 
dropped bim dead. 

He wasa fine animal 10 feetin height, 14 feet in girth,” 
measured just behind his-fore legs, and 254 feet from the tip of 
his trunk to the end of his tail ; his foot prints were 20” x 17” and: 
5 feet in circumference, and his tusks were 27 inches out from hie 
mouth, 

The rifle with which I shot the Rogue, wasa 500 bora 
magnum express by Alexander Honry of Edinburgh and London, 
burning 165 grains of powder, aud carrying a hardened lead bullet 
with steel tip. The first day T was out, Mr. C. W. P., of Hardwar, 
was with mo, and gave me the benefit of his great experience in 
tracking, but unfortunately he was laid up with a very bad attack 
of cold and could not leave camp the day the elephant was shot. 


Camp Parduni, } RUNBEER SINGH, 
16th March, 1892. Rasau, 
. 


Growth of planted trees in Assam. 


We have already referred (Vol. XVII, p. 463,) to the Assam 
Report for 1890-91, the text of which has new come to hand. 
The only point of any interest we can find is the record of the 
moasuraments of trees in the Kulsi Plantations given in Appen- 
dix III. 

The India-rubber (Ficus elastica) Plantation contains 88 
acres in which are 2,417 living trees the largest of which date from 
1878, Their average height is 53 feet and girth 4 feet, There 
are alo some toon (Cedrela species, probably microcarpa) the 
dominant treea of which are 51 feet high with a girth of 16} 
Inches. 

The Teak Plantations show the following measurements :— 


: Age. yrs. Average girth. 
19 a ae 424 inches, 
18 aes « 80¢ 
17 tee ow By 
16 ow B82 
13 («tw ow 2B oy 
12 an oe Wy 
10 Me w. 202, 


In the Sissu Plantation 18 years old, the average height of 
dominant trees is 58 feet, and girth 23} inches. 

There is something unpractical about these measurements, 
which are on selected trees only, and consequently do not give true 
averages. We should like to see theso Plantation tmeasure- 

“ments extended, so as to give the gradual yearly increase in amount 
of material. 

We note that several species of bamboo are being planted and 
should be grateful if some Assam Officer would kindly describe 
the systems of qlanting, by secd, by offsets, &, and the season 
at which planting is found to succeed best, 
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When I joined tham, I found that the “Tusker” was not 
more than one hundred yards from us, as we could distinctly hear 
him destroyiny the young trees. I sent one of the trackers named 
Mian Achroo Singh, the son of my old Shikari, Mian Tiloka Siogh, 
to find out in what sort of place the Elephant was and how close 
I could get to him. Achroo was accompanied by a Forest Guard 
named Fateh Singh, who was the leader in the jungle, all the time 
we were after the Elephant, and who behaved all through very 
pluckily. They went about 50 yards and saw the Rogue standing 
under a patch of Sal seedlings eating the bark of a Sal tree which 
he knocked down while they watched. Achroo remained watching 
and the Forest Guard came back to give the information, I 
followed up to the spot accompained by my Munshee, Ganga Par- 
shad, carrying my second rifle. When we joined Achtoo Singh, I 
saw that the animal was not standing in a good position for a shot, 
g0 we waited there under a “ Maljhan” creeper, full 3 of an hour 
before he moved on about 40 yards and stopped. 

Achroo again followed, and before he had gone 20 yards from 
us he saw the beast, aud silently beckoned to me to come up. I 
walked up to the spot very carefully and with my glasses distin- 
city saw the animal standing sideways about 35 yards from us, 
T left Achroo and Ganga there, and walked on carefully wv # very 
small patch which was 25 yards from the Tusker, were I sat down 
and watched him with the glasses; Achroo and Ganga followed 
and eat down beside me with their rifles ready, as they were 
warned before hand. After 2 minutes, I brought up my rifle tomy 
shoulder; aimed at him behind hisear and fired. The moment 
I pulled the trigger the brute threw back his ear, and the bullet 
passing through it, hit the exact spot at which I aimed and 
dropped him dead. 

Ho was fine animal 10 feetin height, 14 feet in girth, 
measured just behind his: fore legs, and 254 feet from the tip of 
his trunk to the end of his tail ; his foot prints were 20” x 17” and 
5 feet in circumference, and his tusks were 27 inches out from his 
mouth, 

The rifle with which I shot the Rogue, wasa ‘500 bora 
magnum express by Alexander Henry of Edinburgh and London, 
burning 165 grains of powder, aud carrying a hardened lead bullet 

. with steel tip. The first day I was out, Mr. C. W. P., of Hardwar, 
was with me, and gave me the benefit of hiy great experience in 
tracking, but unfortunately he was laid up witha very bad attack 
of cold and could not leave camp the day the elephant was shot, 


Camp Parduni, RUNBEER SINGH, 
16th March, 1892. Rasan, 
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Aloe Fibre. . 


‘Urder this term may be included the fibres obained from 
large number of plants most of which are of the same genus, 
‘and others of allied genera, Aloe, Yueca and Sisal hemp are 
some of the names by which these fibres are known in commerce, 
Though they are obtained from various species, they possess 
more or less similar characteristics. Among aloe-fibre-producing 
plants, the following are some of the best known :— 

Agave americana (blue aloe), Agave angustifolia (aloe 
with small leaves), Agave rigida, Agave Morrisi and Agave 
vivipara, *(Sizal hemp); Purerea gigantea (Mauritius hemp) 
Purcrwa cubensia (Silk grass), 

The Agave is originally an American plant, but at the present 
day it is found naturalized in many parts of the world. In 
South Africa the different varieties of the plants have found a 
songenial home, and also in Mauritius. They are also found 
growing equally well in South Spain and India. The Agave 
americana (tive aloe) is the most common species found in all 
the above-named countries, The species bas a long sword-like 
leaf, with parallel vein, cight tw ten feet in length) The leaf 
terminates in a strony thorn. On account of this thorn the aloe 
has become a favourite one as a hedge plant, as it effectually 
checks the inroads of animals. In Sicily, Italy, and some parte 
of India many a plantation is guarted by an aloe fence. When 
the young surkera, which are both given off from the stem of the 
mother plant and produced on the long flower stalk, are put in 
the ground, they put forth a quick growth and become full-sized 
plants within three to four years of their planting. But the aloe does 
not flower 80 soon as it matures, It takes froin eight to twenty 
years before producing the inflorescence which has a long pole- 
like stalk twelve to eighteen feet in length shooting out vertically 
from the plant, and this loug flower stalk bears an immense num- 
ber of branches, all of which produce fowers and at last young 
suckers. The fibre is found in the leaves of this plant and is 
very long and tough. The juice of the leaves is slightly acrid, bat 
has a soapy character, and is sometimes used as a substitute for 
that substance in washing cloth, &c. The fibre ubtuined from this 
Agave bas been long in use in Mexico in the manufacture of ropes 
-and cordage, whilst in the West Indies, ropes, fishing nets and 
hammocks are made from it. Agave angustifolia is largely found 
in Muuritius and South Africa and resembles the americana in 
its habits and charactess, Agave rigida and Agave Morrisi are 
almost allied to one another ; the former is found ubundantly in 
Yucatan, where its fibre is the chief article of commerce, whilst 
the latter variety is found in Jamaica and many of the West 
lodia Islands. The leaves of this plant, are of a greyish green 
colour with sharp thorns set on the edges. It does not differ 
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much from the blue aloe in its habits and other characters. 
Agave vivipara is also known as the bastard aloe, the leaves are 
een but smaller in size when compared to the other aloes, 
Going not more than three to four feet in length. It is found 
growing in South America where the natives hold its filves in 
great esteem. Waterton, the well-known traveller of South 
_America, says that it is of incalculable value to tha natives, who- 
always have a supply on hand. The strength of the fibre is 
really wonderful, and though so fine that it seems that it would 
snap ata touch, it is more like steel wire than a vegetable pro- 
duction. This plant also glows well in the north of Africa. 
Furcroa gigentea and Furereea cubensis—The genus. 
Forcrcen was not first included in the agave under, the species 
footida, but was sbsoqnently separately classified ax a distinct 
ove, it ia known as green aloe in Mauritius an‘) was introduced 
from America, the home of the aloes. ‘The stalk of this plant is 
sometimes very short and sometimes long. The leaves are num- 
erous and erect, and are about eight feet in Jenth and six to 
seven inches broad. There is a fair demand for aloe fibre in 
the European tmarket, and it has been sold in London during the 
last few yeara at prices ranging from £30 to £40 per ton. The 
prices vary very much according to the qualities, Among the 
aloce, the “Sisal” stands the highest as regards quality and 
value, for a ton of Sisal fibre has brought on an average £53. 
Tho cultivation of the aloe is largely carried on in Yucatan and 
Mauritius, and the plantis gradually coming to the front asa 
commercial product in other tropical countries also. The Govern- 
ment of Jamaica is encouraging the establishment of aloe piauta- 
tions, and in Ceylon some planters have joined together with a 
view to trying it on a large scale, and have applied for five shou- 
sand acres of Crown forest land for the purpose, which they. are 
.to be put in possession of withont much delay. The formation 
of an aloe plantation is not attended with much difficulty. Any 
_dry poor land will suit it, but rocky, gravelly soil is considered te- 
be the best for the production of the finest fiores, In moist and 
rich lands the plants grow so vigorously that the fibre becumes. 
poor in quality and smaller in proportion, Tt is alea uoteworthy 
that shade in any form ie always prejudicial to the plant in all 
stages of its growth. It is always advisable to select vigorous 
apecimens for the purpose of planting, and the young plants which 
grow around the stem are preferable for the purpose, to those- 
which are produced in the flower stalks. The rainy season should 
be taken advantage of for planting purposes, not that a plantation 
_ would fail by planting in dry weather, bat the plants would 
commence their gowth well and begin to yield earlier, The 
- number of plants which should be put down per acre differs 
atly according to the practices of the planters, While the 
; Mauritius, planters consider 1,200 per ucre a fair number, in 
“Yucatan ‘they put down only G00. In three to four years the 
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plants begin to yield. The leaves are then cut close to the stems, 
“and are made into bundles and sent for the extraction of the fibres. 
. There are various methods in use for the extraction of fibre from 
the aloe leaves. In Yucatan itis extracted by Death’s fibre 
. Machines with a wheel of 60 inches in diameter, 8 inch-face and 
8 knives or scrapers, and driven by a 10H. P, engine; nearly 
8,000 Jeaves being prepared in a day. In Mauritius the natives 
_ extract the fibre by striking gentle blows on the leaf with a piece 
of wood. In large plantations, mdchines of various sorts are 
‘used, the most favourits being the “Marabal” machine. The 
production per acre of fibre ranges from one to two tons, and on 
the whole those engaged in the aloe fibre industry are obtaining 
very satisfactory roturns,--(Indian Agrioulturiat.) 


Eucalyptus Oil 


The old saying, that “It is an ill wind that blows nobody 
good,” is being realised by the dealers in Eucalyptus oil, which is 
strongly advocated as an influenza preventive [without however 
any adequate evidence of its being more than_a palliative. Hd.] 
From our contemporary, the Chemist and Druggist, we learn 
that owing to the very grext demand for the oil, a parcel of a 
fine brand which only two or three days previously had been sold 
for 2s. 6d. per lb., sprung up suddenly to 48, 4d., since which 
time quotations have advanced by 6d. per day, or even more, till 
on January 20th it reached 7s. 6d., and on the following day 8s. 
was paid for tho oil of E. globulus, and it was stated that 50 Ib. of 
the same oil had been sold during the day at 12s. 6d. per lb. At 
that date, nearly all holders who had any merchantable oils to sell 
had been cleared out, but a vessel was said to be due having a con- 
siderable quantity on board, though most of this was already 
sold before it had actually arrived. Since this was written, the 
Ormuz has arrived with about 2,000 Ib. on board, and further 
supplies are expected. 

Our contemporary before referred to, speaking of the fillip 
which thé influenza scare has given to Eucalyptus oil, says, it is 
highly probable that in the future it will remain a ‘regular 
domestic remedy, as it has become in Australia, the home of the 
pleuts, which yiold it; and it is further an interesting fact, that as 
the reputation of Eucalyptus oi! has grown in public estimation, 
other sources of supply than Australia have been discovered, 
and even in Australia the distilling industry is no longer confined 

. ° 
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to Victoria, all the colonies now sending supplies to this country. 
Considerable quantities of the vil are, distilled in the South of 
France, and as many as 20,000 lbs. of the oil of Eucalyptus 
globulus are now exported yearly from California. 

The yrowth of the Eucalyptus in California is another 
example of how rapidly new industries are developed in the far 
west, The first plantation of any extent was made in 1869, when 
55 acres of hill land at the back of the town of Haywards, was 
planted with E. globulus seedlings, to gapply the want of timber, 
and to improve the climatie conditions of the locality. As it 
proved a satisfactory investment, yielding a profit of 17°50 dol, 
per acre per annum, which was increased as experience was gained, 
the example this set was quickly. followed by others, One largo 
forest was planted seven miles south of Los Angeles, and now the 
Eucalyptus is found over a tract of 400 miles along the Califor- 
nian coast, cultivated in fields varying up to 100 acres, The 
trees, which are chiefly E. globulus, grow rapidly, and form a 
aplendid shelter; the other species grown is E. rostrata, but this 
is cultivated chiefly for its timber. 

At first no attention was given to the distillation of the oil, 
and its adoption as_a commercial article is thus described :—“In 
1888, a Mr. George Downie discovered by accident that a decoction 
of Eucalyptus leaves removed the scale from boilers. He set 
about putting a preparation on the market, and succeeded in this, 
Meanwhile, he found that in superintending the manufacture of 
the boiler fluid, he had lost an asthmatic affection from which he 
had suffered for years. A friend with whom he was associated 
in the work was also cured of bronchitis, They had noticed the 
pleasant odour which came from the boilers, but they were una- 
ware that the leaves contained a volatile body until they were 
told what a valuable oil they wera wasting. Means were at once 

” taken to collect it, and that with the boiler Buid was the beginn- 
ing ofa very respectable industry, which was ultimately taken 
over by the compauy. The factory is situated at the San Lorenzo 
Station, on the Southern Pacific Railway. The trees in the forests 
and platitations are cut down, and the leaves gathered by men 
called strippers. From 10 to 12 tons of leaves are operated upon 
daily, these yielding 1,500 gallons of boiler fluid, and 70 ths. of 
essential oil.” The oil is thus a big product, and during past two 
years, it has become so important a part of the industry, that the 
company have appointed a skilful chemist, under whose instruc- 
tions the purity of the distillate has become greatly improved.” 
(John R. Jackson, in the Gardener's Chronicle), 
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The Forests of Natal, * 


Being an account of the Report on them, by Mr... @. Fourcade- . 
of the Cape Forest Service, by D. EZ, Hutchina, 


Part 1, : . 


Tt is almost a trite saying that Imperial Rule in South 
Africa has, with rare exceptions, been a series of blunders, 
Its tendency has been negrophilist and anticolonial. Anthony 
Trollope summed up in two words, “Exeter Hall,” the 
root of all the English mistakes in South Africa. Nowhere 
has Exeter Hall influence had more disastrous results than when, 
in former British Kaffraria, and in Natal, it planted Mission 
Stations and native locations, on forest lands. Many a square 
mile of the beautiful evergreen forest of South Africa has been 
laid waste as a consequence of this policy, Imperial rule is rea- 
poutible also for most of the forest alienation in South Africa. 

ith responsible Government at the Cape, came a care of the 
forest that, in forest matters, has placed Cape Colony quite in the 
van of British Colonies. The Crowo Colony of Natal on the eve 
of responsible Government, has, in its forest, to take over a sad 
legacy of misrule, Three fourths of the forests have been alienated 
and the remainder—about 55 square miles—is a wreck, described 
in graphic terms in Mr. Fourcade’s report. The Natal Forests of 
the present day are about one tenth of the area of the Cape forests, 
In 1880, a Forest Commission was appointed. Its report brought 
together much valuable information and it was decided to close the 
forests throughout Natal entirely. But thie drastic measure did 
not have the desired effect. Supervisors, usually farmers or other 
local residents, wore appointed on small stipends, to check stealing. 
Their efforts were but partially successful. At last, in 1888, 
application was made to the Cape Government for the loan of 
a professional Forest Officer to inspect and report on the forests 
of Natal. Mr, H. G. Fouroade, an assistant in the Knysna 
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Conservancy, was selected for the purpose and his report, a 
blue book of just under 200 pages, is the result. This report, 
able as it is, was not the only result, The Natal Legislature 
haa just. passed the second reading of an excellent Forest Act ; and 
Herr Schipflin, the German Forest Officer selected for the ap- 
pointment of Conservator, has proceeded to Natal and taken up hia 
duties there ; Mr. Fouroade considering his position in the Cape 
service better than the terms offered by the Natal Government, 
1¢ was my good fortune to travel through the foreste of Southern 
Germany last summer with Sir D. Brandis, Herr Schépflin and the 
Cooper’s Hill students, I shall not he alone in congratulating 
Natal on the choice of its first Conservator, The New Natal Forest 
Act is, in the majority of its sections, a textual copy of the Ca 
Forests Act of 1888, But the Natal Act goes further than the 
Cape Act in the powers granted to the Conservator; and certain 
omissions in the Cape Act, such as the inalienability of demar- 
cated forest, are supplied in the Natal Act. The matter in Mr. 
Foureade’s report falls under two heads (1) General Forestry (2) 
Description of the forests of Natal. The latter, the first of its kind 
that has seen the light, cannot fail to interest readers of the 
Indian Forester. 

“The forests of Natal may be divided, with reference to 
“their nature and distribution, into High Timber Forests, Thora 
«Bush, and Coast Forests, found respectively in the Upland, the 
‘Midland, and the Coast regions. The High Timber Forests are 
“situated in the belt along the Drakensberg, forming patches mostly 
on south slopes, at an elevation of from 3,500 to 6,000 feet, whore 
‘the mean yearly temperature ranges from 52 degrees to 59 
«degrees Fah. The upright yellow-woad, Podocarpus Thunbergii, 
‘reaches its greatest developmont in this zone, but occurs mixed 
‘with numerous other species, The Thorn Bush consists chief 
‘of various species of Mimosom, Acacia Natalitia, and A. 
‘ Kraussiana being the most common. It is spread over very 
‘wide areas, mostly in the basins of the Tugela and of the 
«Umkomanzi, at an altitude of from 8,500 to 1,000 feet, below 
‘which it intermingles with the coast forest. In this region, the 
“mean annual temperature ranges from 59 degrees to 67 degrees 
«Fah. Tho Coast Forest predominates below 1,000 feet where the 
“climate becomes sub-tropical, and the mean annual temperature 
‘ranges from 67 degrees to.71 degrees. It is composed of 9 great 
‘yariety of low trees, among which the Waterboom Hugenia 
*cordata and the Flaterown Albizzia fastigiata are characteristic 
* species,” 

e Taking away the subtropical belt, and adding altitude for loss of 
latitude, the distribution of the High-Timber forest and of the 
Scrub Forest, in Natal, is the same as that in the East of Cape 
Colony. The High-Timber forest of Natal is almost identical with 
that of the east of Cape Colony. There is rather more difference— 
a difference of a few species only—between the eastern forests and 
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the Southern or Knysna forests of Cape Colony. Between these 
three great geographical groups of forest in South Africa, there is 
& curious regularity of distribution. Broadly speaking, the 
Knysna forest extends from sea level to an attitude of 2,000 feet; 
the Eastern forests from 2,000 feet to 4,000 feet; the Natal forests 
from 4,000 feet to 6,000 feet. The Polela forests are the best of the 
High Timber forests of Natal and tnis is Mr. Foureade’s description 
of them. 
“The largest timber foreats of Natal are situated in the 
* South-Western portion of the colony, towards the Transkeian 
‘border. In the division of Polela, there are about 10,000 acres of 
* forest on crown lands and some 5,000 more on native locations 
‘which still contain large quantities of valuable timber. 
‘The Xumeni forest was the first oxamined. It is bounded 
‘ to the south by the Dumadezwa location, ocoupied by the Memela 
* tribe, and covers about 1,200 acres of south and south-westerly 
‘ slopes, at an altitnde of 4,000 to 4,500 feet, The climate is tems 
‘ perate, frosts are prevalent in winter and thunderstorms in 
“summer, The soil is light, moist, and consists largely of humus. 
*« The underlying rock (Maritzburg shale) protrudes in many places 
‘and detached boulders are scattered over the surface, The pre- 
‘ vailing species is the Upright Yellowwood Podocarpue Thun- 
« it, which alone constitutes the greater portion of the standing 
‘ stock. Other trees are the Natal Mahogany Kiggelaria Dregeana, 
* the atinkwood Ocotea bullata, the Wild Chestnut Calodendron 
‘capense, the Saffron Eleodendron crocewm, the Camdeboo 
‘ stinkwood Celtis Kraussiana, and the Onderbosch Cryptocarya 
‘ep, Thesurface growth, composed of nettles and ferns, doea not 
* contain many young plants of valuable species. On entering the 
‘ forest, the great scarcity of saplings is at once apparent; large 
* quantities have been taken by the Kafirs of the apjoining location, 
‘ for wattles to build their huts with or as kraalwood or firewood, 
‘Tn the upper portion of the forest, a steep declivity has been 
* denuded of undergrowth to such an extent that the soil has been 
‘washed away round the large trees which now seem to grow out of 
. 'e sheet of rock, and if these trees were now felled, that portion of 
‘the forest which they ocoupy would disappear entirely! The 
‘ quantity of mature timber that has been taken from the forest 
‘cannob be considerablo, as there ig still an abundant supply of 
‘ Upright Yellowood of large dimensions, averaging nearly 3 feet 
* in diameter, and much Stinkwood and Natal Mahogany of fair 
‘ quality. Sneezewood is scarce, Though the slopes which the 
‘ forest covers are generally steep, it appears that most of the 
‘ timber could be extracted. There is very little spare Crown Land 
- ‘in the vicinity, s circumstance that would render the working of 
‘the forest difficult, ‘The forest is accessible from the main road 
‘.to Polela, and produce could be transported easily. The ruling 
* rates to Richmond are 90 to 40 shillings for loads of 800 rupnit 
+1 fees. Yellowwood was formerly delivered at the aawpits for Py} 
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‘or £4-10 @ load, when the license was one pound a saw 
‘per mouth. For sawing Kafirs are paid 12 to 15 shillings a load, 
* cut into scantlings or planks. Hard woods are cut at the same 
‘rates, but the load is reduced to 600 feet. Natives for felling 
‘ receive 10 to 15 shillings a month, and food worth 7 to 8 shillings, 
‘ The native locations in the neighbourhood could supply a large 
‘amount of cheap labour. The edge of the forest is very broken; 
‘ mealie (maize) gardens extend from the Dumadezwa location all 
‘ along the forest line, and some of the clearings have even been 
* made right into the heart of the forest. Thousands of head of 
*eattle are said to be regularly driven each winter into the forest 
* for shelter, causing much damage to the undergrowth. 

. ‘The Mahutzwa Forest is situated a mile west of Polela, just 
‘outside the location No, 2, Upper Umkomanzi, Its extent is 
‘ about 800 acres and the mean altitude 4,500 feet. It covers the 
‘northern side of a valley intersected by minor kloofs, With 
* the exception of a main ridge and of a flat terrace near the river 
“at the bottom, the ground is too steep for convenient working. 
« The soil is light and deep, but stony ia the steep places. Mariz- 
* burg shale forms the underlying rock. The forest has been parti- 
“ally worked and there are no trees of great size. The principal 
* apecies are the nanique and Upright Yellowwoods, the Camde- 
“boo Stinkwood, the Sneezewood, the Wild Chestnut, the Natal 
+ Mahogany, the White fronwood Toddalia lanceolata, the White 
‘Pear Apodytes dimidiata, Huclea lanceolata, Plectronia spp. 
* Kraussta lanceolata, Royena lucida, Gardenia Rothmannia, 
‘Olea verrucosa, Eleodendron spp. Celastrus ., Dombeya 
‘ rotundifolia, D. natalensis, Crypocarya spp., Halleria lucida, 
‘Behmidelia africana, with some smaller cies such as 
* Myaris incqualis, Oluytia spp., Het arborescens, 
‘ Leucosidea sericea, de. 

« A sample area, selected to represent the average of the forest, 
‘was found to cover 2°92 acres. 59 trees measured within it were 
‘ estimated to contain 8,842 eubic feet of sound logwood, and the 
* standing stock per acre consisted of :— 


6 Outeniqua Yellowwoods «+ 608 cubic feet. 

7 Camdeboo Stinkwoods ae 426 ¥ 

2 Sneezewoods a : 

2 Wild Chestnuts awe 105 » 

2 Natal Mahoganys we 41 a 

2 Other Woods i BL es 
‘Total 21 trees 1 


1870 
* hie yield per sore compares favourably with that of the best 
“Cape forests, but it is greatly exceeded in other parts of the 
* Polela district. 
‘The Mahutazwa forest is being destroyed rapidly by the 
‘natives, The young growth has already been entirely cleared for 
“wattles, Troups of native women appear to be constantly cutting 
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“and removing timber for firewood without let or hindrance. The 
‘firewood is made up into bundles and carried to the adjoining 
* location, the path to which should be closed if the forest is to be 
‘ preserved, At the foot of the forest, mealie gardens eat into the 
‘ foundary everywhere, and all the forest ground that ix not too 
‘steep is gradually cleared for cultivation. Inside the forest, 
‘ natives fell large trees for firewood by burning round the roots, 
* and the fire usually spreads some distance round if the bush ig 
“dry, Grass fires have caused much damage in the western end 
‘ of the forest, : he 
‘ There are two forests towards the Polela River, with an aréa 
* eatimated at 1,750 acres m which eawing was formerly carrisd 
* out nearer to the Umkomaas, and there is also a patch of forest 
* about 500 acres in area, covering south-eastern slopes in the kloof 
* below Colvill’s Hill, and surrounded by mealie gardens wherever 
‘ cultivation is practicable, These forests resemble the Mahutzwa, 
* excepting that stinkwood is now found in some abundance, pros 
* bably owing to the grenter elvation (5,000 to 5,500 feet.) 
“Forests beyond Dronk Vlei.— Returning towards the coast, 
‘several forests are met with in the valley of the Umzimkulu, 
‘The Hlabeni Forest is situated about two miles east of the river, 
‘between the farm “ Dudwick ” and Location No. 1, Upper Um- 
‘komanzi. A flat-topped hill is crowned by rocky cliffs, from thé 
* foot of which the forest spreads downwards on south slopes, gener- 
“ally steep, and in some places almost inaccessible, The area is 
* about 15,000 acres, and the mean altitude 4,500 feet. The chief 
‘timber trees are the Upright and Outeniqua Yellowwoods, Stinke 
* wood, Bogabog Xylosma menospora and Sneezewood Pieroxylon 
¢ utile’ Hora, analmoat everywhere elsa in Natal, the absence of 
* of young stock is striking. The best timber has been cut out, 
* and the forest so damaged in other respects that it will probably 
“be found best to close it for a number of years. The country 
“between the Gwangwane River, which forms the boundary of 
‘Griqualand East, and the Umzimkulu River is richly wooded. 
« The Gwangwane Forest, situated on Crown Land, is the largest and 
* most important in this region. 1¢ is a truly magnificent forest ; 
* indeed, for its size, the finest that I have yet seen in South Africa, 
‘and the nearcst approach toa pure forest of yellowwood. The 
“ trees well grown and regular, average between three and four feet 
‘in diameter and a bundred in height, and consist chiefly of 
‘Upright Yellowwood, mixed with a few Outeniqua Yellowwoods, 
*Stinkwoods, Wild Chestnuts, and White Ironwood. In the lower 
‘ portion, the standing stock per acre may be estimated at 10,000 
«cubic feet, consisting of 25 Yellowwoods, containing 9,000 cubic 
+ feet, and 8 other trees containing 1,000 cublic feet. An excellent 
* feature isthe presence of a young growth of ipellowwocd, partly in 
‘ the pole sta; At pregent, the forest is only reached by a road 
* from Griqualand East, and the quantity of timber fplled in it has 
«been amall. The destruction of young trees by natives bas also 
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‘been slight, but the forests nearer Dronk Vlei being now almoat 
‘cleared of wattles and poles, it will increase rapidly if it is not 
‘checked. There are few natives near the forest, and in conae- 
* quence, few mealie gardens alung the edge. 

* Between Location No. 1 and Location No. 8 to the south, 
* the Umkayini Forest, about |,200 acrea in area, bas been reserved. 
* The hillside which it covers overlooks the Gwangwane River and 
"slopes rapidly with a south-western aspect ; altitude, 4,500 feet. 
‘The forest was poor at the beat of times; and as it has been 
* worked considerably, there remains very little timber of value. 
* Both of the Yellow-woods, Sneezewood, Natal Mahogany, and 
¢ Zwartbast are etill found, but the trees are inferior and ‘scarce. 
‘ At the time of my visit, quantities of poles and spars were being 
* cut for the Trappist Migsiunaries at Dronk Viei—it was stated by 
* permission of the Governament--and removed along a large slip 
‘ path penetrating far into the forest.” 

The description of the vegetation in these forests would apply 
with one exception to that of the forests in the east of Cape Colony, 
In fact, the forest in the fertile south-east corner of the continent 
of Africa runs along the mountains with bat little change, from 
the Amatala Furest country, the classical ground of the Katir 
ware, through the semi-civilized Traoskeian territory to the Colony 
of Natal. The Alfred forests of Natal differ ian no respect from 
the mountain forests of the Transkei, Mr. Fourcade describes 
the Alfred foresta thus :— 

“ Forests in Alfred County.—The Forests in Alfred County 
‘are, next to those at Polela, the most valuable in Natal. The 
‘Ingeli Forest extends for five miles along the south-eastern slopes 
‘ofaspur of the Zaurberg range, the top of which forme the 
‘boundary of Griqualand Eest. Its area may be estimated at 
“3,500 acres. Portions of the forest have been cut off and in- 
‘eluded in adjoining farms: Mr. Quicke’s on the eastern side, and 
Mr. Clark’s on the western. From the toot of the forest, the ground 
‘stretches to the south in ucdulating plains, watered by numerous 
* streama issuing from the foreat ; but as this land has been alie- 
‘nated almost to the edge of the forest, the latter is now hemmed 
‘in between private farms; and future working will bave to be 
‘carried on under difficulties, The forest is steep in the upper 
* portions and in aome of tho kloofs that take their rise there. 

« Here and there the vegetation has become stunted, and the 
“ground poor, on account of former injudicious working. The 
“principal timber trees are: Upright aud Outeniqua Yellowwood, 
£ Btink rood, Sneezewood, Camdeboo Stinkwood, Bogabog, Natal 
‘Mahogany, Assegai, Easonhout Ekebergia Capensis, Popowia 
‘Oafira, Olea verrucosa, Mimusops obovate, Toddalia lanceolata, 
*Gardenia Rothmannia, Kraussia lanceolata, Clerodendron 
‘ glabrum, Royena lucida, and Zanthoxylon Capense. Smaller 
‘trees are Haileria lucida, Cryptocarya spp. Plectronia ventosa 

* *Strychnos @p, and Burchellia Capensis. 
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‘The Ingeli must have once been » magnificent forest, per- 
‘haps equalling the Gwangwane in richness. It is deplorable to 
‘see how ignorant and ruthless working has cchtrived to ruin a 
‘large portion of it. The quantity of timber formerly obtained, 
‘large ae it wae, and probably greatly exceeding that for which 
‘the Government received any consideration, does not give a 
‘measure of the dostruction effected, Irregular working is easen- 
‘tially wasteful, and it has proved the curse of many South Afiican 
‘ forests ; a result by no means surprising it we realise the nature 
‘of the process. ‘The woodcutter of old used to roam through the 
‘forest to choose a tree, and damaged many or even felled a few 
‘before he could find one to suit his convenience. The tree selected 
‘was felled high and crowned low, the finest marketable piece of 
‘timber being taken, and the rest, often amounting to mote, left 
‘to rot in the forest. Then, to make a sawpit, the atraightest 
‘ trees, in the most promising stage of growth, that could be found 
‘sufficiently near, were felled and dragyed together, More des- 
‘ truction followed, after the log had been sawn: a forked tree was 
‘selected ; the forked branches cut out to make @ sledge, and the 
‘trunk abandoned. A slip path was next required to remove the 
* sawn wood, piled on the sledge, to the nearest main path, and to 
‘make it broad enongh for a span of oxen, many young trees had 
‘to be cut. When slipping the wood down ateep places, a young 
‘ tree was tied behind the sledge, its crown of foliage acting aa a 
‘brake, and for every steop portion of the path the process had 
‘to be repeated. Other young trees were also cut along the path 
‘and thrown across to facilitate the slipping. When the main 
“paths became eut up or muddy, deviations involving the clearing 
‘of more young trees were freely made. Sometimes, as in the 
‘Ingeli, the main paths were made wide enough to take ox-waggons 
‘into the centre of the forest. The finest trees were gradaall: 
‘cut out whenever they could he easily extracted, and the kloo: 
‘and other steep places remained almost untouched. In those 
‘portions that were worked, the young gréwth was continually 
eeatroyed or damaged. Kafirs, by cutting wattles and other 
‘small wood, and cattle by browsing, helped to prevent it from 
‘making any headway, so that it has now completely disappeared 
‘in some places, leaving inferior old trees, the refuse of former 
* woodcutters, to cover the crup of rubbish on the ground. A con- 
‘siderable quantity of timber has been left in the less accessible 
* places, and much of it could be worked without endangering sen- 
‘sibly the chances of recovery of the forest. At present, there is 
‘very little work carried ov, Since 1888, when the Natal Forests 
‘ were closed, it has consisted chiefly of the removal of old logs that 
‘had been left by former woodcutters, but now that felling is re- 
‘sumed under Proclamation No, 24 of 1888, wagonwood is taken 
‘in increasing quantities, The main road from Harding to Kok- 
‘stad passes close to the eastern end of the forest, and it would 
‘nob be difficult to improve the branch road that skirte’the foot, 
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- The “Stinkwood” bush is @ patch of forest within a mile 
“to the south, formerly rich in wagonwood and stinkwood, as its 
“name implies, but now considered “ cut out.” 

‘A fine forest, known as the Impetzne, is situated about five 
‘or six miles further south, Crown land still surrounds it on every 
‘side, but farms are being rapidly taken up, and no time should ba 
‘Jost in reserving enough land for convenient working. ‘The area 
‘is about 1,800 acres, the mean altitude 5,000 feet, and the aspect 
‘south. Much of the forest clothes the sides of steep gorges at 
‘the head of the basin of the Umtamvuna River; its shape is 
‘irregular. The configuration of the ground affords shelter fot 
‘easterly gales, As only a few loads of timber have been cut, the 
‘forest is still very rich in upright yellow-wood and atinkwood. 
‘In a sample area 143 acres in extent, 58 trees, containing 
‘11,428 cubic feet of log-wood, were measured. The growth wa 
“fairly average, excepting in the case of stinkwood, many logs of 
‘which had been cut in the vicinity, so that about double the esti- 
‘mated yield of this species would more nearly represent: the 
‘average for the whole forest. The standing stock per acre deduced 
* from the meastrement was :— 


26 Upright yellow-wood .,. 6,186 cubic feet. 
ae 5 


5 Stinkwood 60 on 
3 Bogabog es |: 
2 other species «. 109, 
Total ... 36 trees, containing ws 7,008 . 


The principal kinds of timber found in the Impetzne forest 
“are, in addition to upright, stinkwood and Bogabog, which com- 
* prise over 90 per cent. of the standing stock, sneezewood, saffron, 
« fned pear, ironwood and Beukenhout. I did not seo a single 
‘apecimen of the Outeniqua yellow-wood. The extraction of the 
‘timber is difficult over the greater portion of the forest, and the 
* produce has to be removed over several miles of broken country 
: Before it can reach the nearest wagou-road, but using steep gray 
‘dients, a forest road might be made at a reasonable cost. There 
‘are no natives located or squatting in the immediate neighbour- 
“hood, and wattle cutting has been moderate. I am, however, 
‘informed that large troops of cattle are driven into the forest in 
‘winter; the damage which they cause is very apparent in the 
‘upper portions, 

Both the Ingeli and the Impetane forests are placed under 
‘the supervision of Mr. J, Furnigs, who is paid £24 per annum for 
‘his services. Mr. Furniss deserves praise for his efforts to stem 
‘their destraction by natives; he has succeeded in getting rid of 
‘the mealie gardens which aro so obnoxious 4 feature elsewhere, 
‘and there is no reason to believe that their eradication throughout 
*the Natal forests would be a matter of any great difficulty.” 

The figures obtained from the sample area in the Impetzne 
forest merit special attention, We cannot however compare 
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thee direotly with the figures quoted fromthe Knysna forests. 
‘These latter represent no more than the exploitable timber from 
nearly equal annual areas cat over ona 40 years’ rotation of 
eonversion, Little or none of this forest is quite virgin forest: 
the greater portion has been more or Jess irregularly cut over for 
the last half century. 

The following paragraph describes @ condition of the forests 
with which I became only too familiar while demarcating the 
Eastern forests in Cape Colony :—* The wooded area in the Zwaart- 
‘kop location waa.estimated at 8,000 acres in 1880. Little remains 
+ of what must have once been a noble forest, Clumps and isolated 
‘trees scattered over an area much larger than that actually 
+ wooded, remain to testify the destruction that has been wrought 
‘of late years, The forest has been attacked from every side but 
‘the top, where it follows the steep cresta of the hills, Below, the 
“edge is ao broken and irregular that it appears from a distance as 
if lacerated into shreds, In this portion, masses of stumps may 
* be seen between straggling patches of bush, Clearings have been 
‘made right into the heart of the forest, and what remains has 
“been left by the natives only on account of the steepness of the 
* ground, making cultivation difficult. These forests are generally 
“situated on south slopes, easily accessible from the native settle- 
‘ments in the location. ‘Ihe altitude varies from 4,750 feet to 
8,800 feet. The rainfall on the wooded range of hills is said to 
‘be unusually heavy, aud the forests should be preserved if only 
* on account of their great regulating influence on the flow of water. 
“The principal timber trees seen were Yellow-wood, Stinkwood, 
*‘Sneezewood, White Ironwood, White Pear, Wild Chestnut, Cam- 
«deboo Stinkwood, Natal Malogany, Bogabog and Beukenhout, 
‘There does not appear to be any kind of supervision exercised 
‘ over these forests’.’ 

At an elevation of between 5,500 and 6,000 feet lies about a 
aquare mile of forest, the Hlatikula forest. * The climate is cold, 
‘and frosts are prevalent in winter ; thunderstorms come from the 
+ east ; misty raing from the south ; and easterly gales are common.” 
The remarkable thing about this patch of forest is thatit is stocked 
mainly with Hard-pear Olinia cymoaa, this useful tree averaging 
about 400 cubic feet to the acre. Of the four principal timber 
trees of South Africa, Outeniqua Yelluw-wood, Stinkwood, and 
Sneezowood are absent, while Upright Yellow-wood exists only in 
astunted form. Ironwood, more abundant than uscful, in the 
foresta of South Africa generally, is here happily scarce. 

In the Zikali location, the forests are numerous but all of 
small size; they occupy deep gorges in the North flank of the 
Drakensberg mouotains, which here reach their highest elevation 
between Cathkin Peak (10,857 feet) and Mont aux Sources (11,170 
feet) the culminatisg point of South Africa. The conntry is very 
rugged, and the grandeur of the scenery is not surpassed in Natal 
From Mont aux Sources, the Tugela leaps down some two thous- 
and feet, to form the highest waterfall in the world. The mosh 
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aetessible forests have been cut out, or nearly so, aud Kafir 
ultivation and watile-cutting have served to damage the greater 
ttumber. The timber trees belong t» the species fonnd at Hlati- 
kulu, but Stinkwood occurs again up to the Lobonjo River, a 
tributary of the Tugela. A characteristic tree of this region is 
the mountain cypress Widdringtonia cwpressoides which 
forms isolated clumps or forests at high altitudes. 

The Berg Cypress is a curious South African tree remarkably 
like the ordinary Cypress in appearance. It is never abundant 
or gregarious ia Cape Colony and teaches its best development 
at elevations of 2,000 feet in the Knyana forests and 4,000 feet 
it the Eastern Forests, 


(To be continued.) 


Timber Carting in Surrey. 


The North West corner of Surrey, bordering on Hatnpshire 
and Berkshire, contaius a large amount of Forest land. It is 
in this corner that the grand old Windsor Park exists, and where 
the Cossar’s Camp Forest, the joy of the Coopers Hill Foresters, is 
being brought into existence; and Swinley woods, Bagshot Park 
and Heath, Ascot and Bracknell, are all celebrated for their beauty. 
The nature of the woodland is very varied, the pine and chestnut 
almost side by side with beech and oak forests, 

Ido not propose, however, penetrating the details of the 
forest land, and have merely prefaced this article with the above 
remarks to show that timber felling and carting is a daily occur- 
rence in this locality. There are several steam sawmills in this 
district, and wood of all kinds is brought to these mills by carts 
of the kind I propose to describe. 

Iwas greatly astonished at the amount of timber brought 
in on one of these carts, I have now seen, on several aceasions, 
upwards of 60 cubic feet of oakwood, and 80 cubic feet of Scotch 
pine and larch brought in by two carthorses on one cf these 
carts, Ihave also wondered whether these carts could not ba 
drawn by elephants in India, Ihave not personally had much 
experience of elephants ; but I know that in the Godavari District 
in Madras, efforts were being made to ease the load for elephants 
by means of small trucks, and that the experiments in this line 
were not successfol. 

The cart may be said to consist of four parts :-— 

(1) Shafts; (2) Front; (8) Pole; (4) Back. 

The shafts consists of two shafts (aa) joined at their hinder 
ends by two crossbits of wood (6,c) and an iron brace (d}, the 
latter bolted to the shafts (a) and front cross-bit (c) with bolts 
and outs. Into the back of the hinder cross-bit (b) are screwed 
ime nog (©), through which passes an iron bar (/) belonging to 
the front, 
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The front consists of three horizontal beams & h, k), 5} feet 
Jong, 6 inches broad, and 6,7, and 5 inches high respectively. 
The first of these has an iron plate (g') rivetted on to it, and also 
kept in place at its ends by means of caps (g”) bolted through 
the beam. 

. The beams (gandh)are kept 5 inches apart by means of 
four uprights (e) of 4 inches scantling; but the beams (h and k) 
lie one on top of the other, being kept together merely by the 
iron bolt and nut (m), which passes also though the axle box (0), 
and possesses a ring at its end for tightening it. 

The beam (k) is separated from the axle box (0) by two 
small pioces of wood of 3 inches seantling, Above and below the 
beans (k) passes, being let into that beam, a frame (ij7’”). The 
orosspiece (j) of this frame hag rings through which the bar (f) 

ses, and so connects the shafts with the front. 

The polo (p) is about 20 feet long and six inches in diameter, 
It is connected with the front in three ways ; firstly, by means of a 
ringed fork (q}, the fork of which is bolted on to the pole (p) and 
the ting of which the bolt () passes through ; secondly, by the pole 
resting on the cross piece (j”) of the frame (¥jj'j"); and thirdly, by 
means of two iron rods (r) fitted to rings in beam (g) of the front, 
and bolted with bolts and nuts to the pole (p). 

I would draw attention to the fact that these front wheels 
can turn without disturbing the position of the logs, as the logs 
Koop the top beams (g and A} in their position, whilst the lower 
beam (x) the frame (1j'7") and the axle box (0) take the direction 
of the front wheels, the beam (4) revolving under the beam (h) by 
means of the bolt (m), Nor are the pole aud the piece (j*) of the 
frame fastened together; so the piece (j”) merely slides under 
the pole. : 

Now, in the back part, this pivoting arrangement is unneces- 
sary ; at the same time the back must be capable of a longitudinal 

motion along the length of the pole; so that if very long logs are 

Drought in they may be evenly balanced by sending the Lack 

farther away from the front ; or if very short logs are being trans- 

ported, the back must be sent forwards nearer the front. 

The back only possesses two horizontal beams apeated DY 
four uprights. ‘These beams are 5} feet long, 6 inches broad, 
and 5 and 7 inches high; the distance between them being 
10 inches. af Y 

There is a frame as in the front (#jj’j") but ofa different 
shape, being V-shaped instead of rectangular, two curved iron 
pieces (j’”) keeping them together, . 

The pieces of the front (m) are found at the back ; but, instead 
of being placed outside the frame, they are placed alongside 
where the pole passes through the back. 

The iron bars (r) of the back are not fastened to the pole, 
but to the V framo (jj). Another iron piece (v) is fastened to the 
pole, round which the chain (¢) passes. * 
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The method of keeping the back in position is the following. 
First the pole is passe! ‘through the hole formed by the pieces 
{hm 0) cut round to receive it; the V shaped piece (j) then 
fits round whe pole, the iron pieces (j”) passing over it, Two 
chains (s) start from rings, fixed on to the back on each side of 
the pole, and are fastened on to a ring above the pole. Another 
chain (f) passes through this ring, and through the piece (v), and 
joins itselt by means of a hook on the end of the chain (¢), book- 
ing one of the links of the chain (f). 

The cart is now ready for the logs to be placed on the top 
of the beams (g). To Prevent the logs slipping off, an iron bar 
(a, in the “front” sketch) can be placed in each of the holes made 
at the top of the beam (9), in the plates (g”). ‘ 

Now, suppose the ,cart is in the position shown in the 
diagram, and that the log to be mounted is on the near side of the 
cart, and about 5 feet from the wheels. A piece of wood, with a 


notch at one end, about 6 inches from the butt, and sloped off 
at the other end, is placed over the top of the two near 
wheels, the notch fitting on tho inner aide of the wheel, and 
the slope resting on the ground. This piece of wood is 9 
feet long, and as the wheel is 44 feet in diameter, the dis- 
tance betweon the bottom of the wheel and the sloping 
end of the. wood is 44 feet, About } foot from the end of 
the wood, now made into an inclined plane, lies the log. 

A chain, about 20 feet long, and with a hook at each 
end is then brought out. On8end of this chain is passed 
to the left of the wooden piece on the front wheel; then 
to the right of the nearest piece (Z); round the back of (2); 
to the left of (J); and to the right of the wooden piece; 
and then fastened tightly, the hook catching in one of the 
links of the chain, 

The reverse process is then done to the other end of 
the chain, the chain passing first to the right of the wooden 

" piece, and coming out behind the piece (2) to the left of the 
wooden piece. 

The chain is then passed below the log and brought 
over jt again, and forms a loop in the manner 
shown in the figure, Another chain is then brought 
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out, hooked at each end and one hook is passed through the loop, 
and the other fastened on to the harness chains of the horse on 
the other side of the cart, over the pole. The horse is then started 
off, and the log rolls up the pieces of wood on to the cart 
beam (g),and at a great pace. In fact, the pace is so great, that 
sometimes the log, colliding with the iron pieces (a, in the 
figure of the front) fitted in the holes on the far side, either jumpa 
the cart or knocks the cart over, 

Lhave seen one horse mount an oak log of 80 cubic feet ; 
but it was unable by itself to mount one of 42 cubic feet, two 
horses, however, easily accomplishing it, 

When one log is up, the chain that joins the harness to the 
chuin loop, passes over the first log; and in this way, I have seen 
9 pine poles mounted on one cart. 


A, W. LUSHINGTON, 


Cutch and its Adultsrants. 
(Continued) 

In our leat I said that I would refer to some of the more 
Important adulterants of Cutch ased in this country. This 1 will 
now attempt to do, 

Before entering into details, I might state that the adulter- 
ants most generally used are-decoctions of the bark or wood, as 
the case may be, of Than, Taukgyao, Leip and Hpangah and to a 
Lemser extent of Pyingado and Pyiama, 

The bark of the ‘than’ tree (Terminalia Oliveri) after 

‘Than sdnlteration, being chopped up fine is boiled in earthenware 
‘Terminalia Oliveri, pots in water until all the essences are extracted 
from tha bark. The liquid thus obtained is then boiled with the 
easences similarly obtained from the chopped up wood of the sutch, 

Cutch thna adulterated oan be detected as follows; if ovly's 

= litle ‘than’ be used, little or vo harm is done, 

igw detected. but the resulting cutch ia of a slightly brighter 
colour and more metallic. If large quantities, however, of the ‘ than’ 
be used, the ontch cal break with a peouliar metallic fracture, 
care Leen bitter in jaste and have a slightly: different smell. When 
largely aduiterat with ‘than,’ cuich losea ite good properti: 
goods dyed with it lose their colour when washed aod omiog to the 
absence of tannin, leather tanned with entch thua adulterated is 
of little value. 

Both the bark and the weod of this species are usod ; if 

Tank edut- the former, the same process is followed as in 
‘poration. is adulteration with ‘than,’ if the lattgr, the same « 
tomentom. method aa in boiling cuteh itself is followed ; 
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Adulterstion with ‘tauk-kyan ’ can be detected by breaking 
‘How detected. the cuteh cake when the fracture which at fret 
ia very bright, soon clouds over, lowing ite }ustre, 
the smeli is different and the taste, instead of being very bitter, is 
mawkixh. Jn addition to the above differences, the weight of the 
cntch adulterated as above is lighter, Owing to the absence or at 
Teast emall amount of tonic acid in the bark and wood of tauk~ 
yan, goods dyed with this mixture acon lose their colour. 
The same process is followed when ‘lein’is used os an 
Lain adulteration, adulterant asin the case of ‘than.’ The chop- 
Terminalis bisista = ped up wood is not used. 
Téa atick is nat into 5 soft ae when drawn ont, the 
adulterated cw'ch will appear hanging on to the 
How detected. stick in long tbreada. 

If's small quantity of lime be mixed with cutch adulterated 
with either ‘ ein ’ or ‘tauk-kyan * it turns almost liquid, but if the 
lime be added to unadulterated cntch, instead of becoming liquid, 
it beeomes bard. 

Hpsngah, Terminalia chebula, was 2 or 3 years ago largely 

Hpsugsh, Termi. used in the Majwd district to adulterate cuteh, 
nalis shebula, but the.-way in which it (is or) was used is 
unknown to me. : 


F, J, BRANTAWAITE. 


Rate of growth of Teak in the Magayi Plantations, 
Burma. : 


The following measurements have been taken during the 
month of January 1892 and represent the state of the plantations 
from 1872 to 1877 immediately after thinning out bas taken 

lace. The girth measurements were made at the usual ‘ breast 
Peight’ 4 feet 3 inches, The areas operated over, in cach case 
(except 1873) = 7th acre, were not fair average samples of the 
whole plantations of the year, but were taken from the better 
portions only, The plantations had all been made at 6 x 6’, with 
‘the exception of 1876, where lines of Teak and Pyinma alter- 
nated, the planta being 6 feet apart in the lines, At first, the 
Pyinma (Lagerstroemvia flos regincs) was of slower growth, but 
during 1883 and 1884 it bad to be evt back to protect the Teak, 
which now practically stands in lines 12’x 6’, The actual num- 
+ ber of measured trees is multiplied by 10 to give the resulte per 
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acre, It may be of interest to note, as helping to give informa- 
tion in regard to the shade-bearing capacity of Teak, that at the 
time of thinning, the following countings were made :— 


1872, Blanks or dead suppressed poles... 570 
Dominated poles 2 + BIO 
Poles forming the actual canopy ... 330 
—— 1,210 
1875. Blanks or dead suppressed poles ... 590 
Dominated poles we . 810 
Poles forming the actual canopy... 310 
‘ — 1,216 
The plantations are all on the plain and not in a locality 
favorable to the growth of Tcak cither aa regards soil or situation. 
At the time of formation of the plantations the soils were thus 
described :— 
1872. Sandy with a sub-soil of impenetrable clay, but at a 
considerable depth. 
1873. Sandy with an impenetrable sub-soil and not ao deep 
as in 1872 plantation. 
1874, Similar in character to that in 1872 and 1873, 
1875. A sandy loam, ground undulating gently. 


1876, Better drained than that of the plantations to the 
weat (1872 to 1875) and composed of the detritus of the rocky 
strata (sandstones, conglomerates and shales) which form the 
Yoma ; surface covered with small pieces of a conglomerate (fer- 
tugincous sandstone with quartz pebbles). 

1877. Similar to that of 1876 Plantation 


Girth in 1. 
Tnohee, No, 1872, 

i Fd AY 22" in girth, jlex a 

ver stem in \) 88M] measures 

16 2 thewed the growtl in height'io be 60 feet 

17 20 on the average, 

18 20 

19 30 

20 80 

21 30 

2 20 

2 20 

24 50 

5 10 

26 10 

Fd 2 

28 20 

2g 10 

‘Total... 880 per acre, 
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‘The Largost girth noted in the plantation was 8 feot 6 inch. 


Girth in 1878. 
Inches. No 
12 8 
or) 21 Average stem 18” in gi temples measured 
14 38 showed growth in height to ‘57 feet on 
15 92 the average. 
16 53 
7 5 
18 30 
19 22 
20 30 
2 38 
22 22 
23 8 
pa 8 
28 oe 
28 ae 
7 i 
Total — 352 per acre. 
‘The sample ares in this case was 4 of am acre. 
Girth ta 1874. 
Inches, No 
u 20 Average stem 21" in girth, samples measured 
15 40 shewed growth in height to 55 feet on 
16 20 the average, 
17 . 40 
18 30 
19 10 
20 10 
P43 
22 30 
3 10 
Pa 20 
25 10 
26 10 
33 10 
Total ... 320 pér acre, 
Girth in 1875. 
Inches, No, 
18 0 A tem 21" in girth, samp red, 
5 verage stem 21° in girth, samples monsut 
16 10 ahewed growth in height to be 60 feet on 
W 40 the average. 
18 20 
19 30 
20 40 
2 30 
22 10 
23 10 
24 50 
py 20 
26 ae 
oT 10 
28 ae 
oo” 10 


or 
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Girth in 1878, 
Inohes. No. 
12 0 

13 30 
80 


440 per acre. 
ABSTRACT. 


Average 
Poles form. |" Girth 


Average stem 16” in 
ahewed growth ia 
the average. 


gaan messured 
nt to be 42 fect on 


Average Annual 
tncrement in— 


J. NL, Wanaoow, 
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A note on the Californian Poison Oak, 
(Rhus diversiloba.) 


The green leaves are generally 4 to 5. m. long and 28 to 
8.0c. m. broad, not sessile, simple and serrated more or lesa 
deeply. These serrations are not. however, present on the whole 

. circumference of the leaf, but only on portions of it, and their 
extent varies in individual leaves, moreovor the serrations are 
only even on both sides of the circumference of the terminal 
loaf of each twig; and on such leaves they occur over an approxi- 
mately equal length of the middie portion of both sides of the 
circumference, the depth of the serrations in each side being 
practically similar. The base of the terminal leaf and its sharply 
pointed apex remain unserrated. The two leaves below the 
terminal leaf spring from the stalk at right angles and as regarde 
the half circumference nearest the serminal leaf, are generally 
without serrations, except on the terminal third or quarter of the 
upper end of the leaf, whereas the serration on the half circum- 
ference furthest from the terminal leaf begins much nearer to the 
dase of the leaf, and it therefore follows that asch leaf ahaws a 
varying length of serration on each half of its circumference. 

‘The color of the leaves in the middle of October was bright 
to dark green, but the leaves had then already in some cases 
assumed their autumn colouring of a beautiful crimson as in the 
wild vine of Europe. 

The shrub attains a height of several metres and requires 
always to be supported ; in Blackbear gulch where my observa- 
tiona were made, this support is generally given by the evergreen 
Quercus chrysclepis or Live Oak, and this circumstance bas 
doubtless given rise to the local name of “ Poison Oak” to the 

ant. 

i The shrub is extremely common in Blackbear gulch being 
found at the foot of the forest clad slopes in that locality, those 
slopea being densely covered with an undegrowth of various 
species overtopped by Quercus chrysolepis, Sequoia sempervirens 
and a pine tree, which are probably the types of a high forest once 
existent there, There is probably no species which is credited 
with being so virulently poisonous as this shrub ; from the evidence 
of an inhabitant of Bhickbear gulch, inflammation is caused by 
handling the leaves or twigs ; exposure to the smoke of the burning 
wood produces redness of the skin and swelling of the whole body 
and the application of the sap to the human skin is followed by 
severe blistering wherever the fluid touches,* 


*Nore,—Some of our Indian species of Rhus have a blistering sap, Rhus 
vornicifera for instance, and we remember to have once had some bad sores on our 
hands caused by the asp of Rkusacuminata, Hon, Ed. 

° 


4 NOTH ON THE CALIFORNIAN POISON OAK. 223 


It is indeed asserted that some persons feel ill effects from 
merely visiting Blackbear gulch which, at any rate, proves that 
the roads in that place pasa close to the forests. The ill effects of 
smoke and sap from the poison oak are supposed to last unless 
proper antidotes are applied, from 4 to 6 weeks; in one instance 
the swelling of the eyes was so pronounced as ta cause total 
blindness, but those who have once suffered from the poison are 
apparently inoculated and the eftects of a subsequent exposure to 
it are not so severe, As an antidote which will at best only limit 
the effects of the poison to one week, it is customary to rub the 
part affected and the whole body with salt and water, immediately 
afterwards to rub ia alum powder on the wet skin. Personally, 
however, | cannot vouch for the dangerous qualities of this plant, 
for I have cut off twigs and have experienced no inflammation of 
the hands, but this need not prove the ill effects above narrated 
to be fabrications, for I had been warned of the danger and took 
special precaution, and moreover it is possible that the poison ig 
more virulent in spring than in summer. In the same way, I 
would not assert that the smoke from the combustion of the poison 
oak could seriously affect human health, until more careful observa- 
tions of its effects have been made, but I believe that the plant 
may be injurious in the spring during its flowering, when the 
atmosphere in its vicinity is charged with pollen and this would 
also explain the ill effects felt by those who only passed the plant 
atadistance. If it could be proved that persons exposed to the 
smoke from the burning wood of the poison oak suffered seriously 
in health, then this species would be the most harmtul, as well as 
most useless in creation, for alive it is injurious and felled it pro- 
duces not even fuel and moreover the plant attracts the so called 
Forest rat which rodent forms ita nest nnder this shrnb, where it 
is secure from interference by man. 

Quercus chrysolepis, ua diversiloba and the forest rat 
form 8 remarkable community of three, well worthy of consider- 
ation. 

The first affords the least shade of all the timber trees on 
the slopes of the Backbear guich. The second, which requires 
@ support and cannot thrive without light, finds its requirements 
best met by the presence of the first and is therefore found asso- 
ciated with it, whilst the third whose chief enemy is man, finds a 
better protection in the poison oak than in any other species, and 
takes up its abode under the shadow of that shrub. Thus the pre- 
sence of the Live Oak is conducive to the welfare of the poison oak 
and that again to the welfare of the Forest rat. The circumstances 
which regulate the well being of planta are so various that the 
attainment of this being involuntary, must be purely accidental. 
The seed of all light-demanding species, for instance, which falls 
on the ground below shade-giving trees, may come to nothing, 
whilst similar seed falling under trees with light canopy, germinates 
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and springs up. But it is otherwise with animals, for here volition 
ateps in and combats the adverse circumstances of existence. 

e the case of the Forest rat. The disturbance and destruction 
which it suffers from the hands of man when it lives under the 
protection of other specie havw obliged this animal to recognize 
‘nd take advantage of the protective qualities of the Poison Ouk. 
The human race has been prevented by the atruggle for existence 
from permitting the intellect to remain inactive and has been 
forced to increase and improve it by use, so animals ate forced, in 
a similar manner, by the urgeacy of their surroundings, towards 
the development of their senses and instinct. (Leo. Anderlind in 
the Forst und Jagd Zeitung : translated by S. E.-W.) 
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Raising Strawberries from Seed. 


Certain kinds of Strawberry may be raised from seed with 
advantage, in the following manner :—The largest and ripest 
strawberries are gathered in fine weather, and are crushed under 
water by the band. When the pulp has been sufficiently liquified 
the seeds fall to the bottom. The liquid is decanted off, and the 
seeds are spread outon bibulous drying-paper in the shade. 
The poper ia changed as often as may be found necessary, and 
when completely dry, the seeds ara put away in linen bags and 
kept in a dry place until the following spring. 

A bed in the gurden must be thoroughly cultivated, the soil 
well sifted and manured. The seed ig mixed with twice as much 
fine earth, and is sown in April, either in lines, or broadcast. 
The seed is beaten down gently, and w little very fine soil scattered 
over it by means of a riddle; the bed is then covered witha 
thin layer of moss and watered. 

A month afterwards, the moss may be removed every evening 
or on cloudy days. In July or August, the plants are pricked out 
six inches apart, into anotber bed wnd all runners are cut off, At 
the begining of September, the plants are put out into their final 
resting place, the future strawberry bed, at about 12 inches apart. 
Watering must, of course ,not be forgotten. 

So far, the Agricultural Review of the Mauritius, from which 
we have extracted the above method. The advantage of rais- 
ing strawberries from seed appears to be that you can perpetuate 
some choice varieties, especially those which bear their seed prom- 
Snently on the outside, instead of having them embedded in the 

uip. We do not know how fur this plan would succeed in India, 
ut itis worthy of trint, 


AS 


A Man Eater. 


The following may ha worth recording, In the hot weather of 
1887, a tiger, which had evidently come across from a neighbouring 
district, commenced slaying. The first victim was a lad of 
‘some 12 summera; he and hia father woro sleeping on the 
‘ground in the verandah, and between them ant the outer 
-enclogure was a cattle shed. The tiger got in without molestin, 
or disturbing any of the herd, and seizing the boy bounded of 
‘with him over the small fence, On another occasion, he simi- 
Jarly killed an old man while asleep, but leaving him, made off 
with a ebild lying by his side, The Deputy Commisssioner now 
considered that some special action was nece: and directed 
the D. S. P. and myself to do the needful. We thereupon visited 
the localities concerned and had several beats but with no 
success, The D. S, P. and 1 then separated, each going on his 
-own official tour, but before doing so, we made all arrangements 
for tying up “baits” in the shape of young buffaloes and 
worthless used up old bullocke. Very shortly after, one and then 
another of these were taken, and from the day our first “ gara ” 
-was killed, the slaying of human beings entirely ceased. A few 
~woeke later we (the D. 8. P, and seif) met on an apphioted date 
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at the locality and found that the tiger was actually lying up- 
in a small narrow ravine not 300 yards from the village where we 
were camped, and on the night previous he had not only taken 
our “ bait” but bad killed a village cow (which had strayed off and 
remained out) within a stone's throw of where our tents were 
pitched, The ravine at this part coutained dense brushwood, but 
was only some 60 yards wide and 200 yards long with cultivated 
fields all round. As far as we could ascertain, the tiger must have 
been living here for at least ten days previous to our arrival but. 
had caused no disturbance whatever among the villagers, though 
they must all have been aware of the close proximity of the- 
dreaded enemy. Luckily, the week before this Pihad secused the- 
Conservator's staunch and tried elophant ; she did all the driving 
and without her I don’t believe any number of men would have- 
made that tiger move from his lair, at least without one or more 
ot them having been mauled, There was only room for one gun, 
and the honor fell to my rifle[a single, 500 Alex-Henry-Express: 
which has done all my shooting from Bull bison down to the 
chikara}. A score or more of men on either side of the ravine 

elled and shouted, aud shots from off the elephant were fired, 
bt Stripes made no reponse. At length, the elephant advanced 
and breaking down small saplings and shrubs made a violent 
commotion by beating these about frantically and thus forced 
him out, Many of these feline species make themselves small 
and try to slip away "but not so with this one, With head 
erect and without uttering # sound he walked into the open, 
and did not so much as make an attempt at a rush to get. to 
cover some distance further on. After rolling over to the first 
pill be actually got ap and sat on his hunkers like a dog and 
gazed straight up to the top of the tree beside him. I thea. 
gave him his quietus. Thie tiger was beyond his prima and 
measured 9 feet 6 inches [they seldom, if ever, have a length- 
of 18 feet in these parte} he had in bim three solid spherical bullets. 
one on the side of his head, another in his fuot, and the third 
fey back in his body, these may have becu fired from some 
machine; for at that time two sportsmen (?) were trying the 
slaughter of tigers in that way in the adjoining district, and one 
of them, poor fellow, died shortly afterwatde from the effeote 
of a mauling received in following up an animal that had been 
wounded from a “ machine.” 

Jn concluding I may mention that our luck stuck to us: 
on the following day at our next camp we bagged auother 
eplendid male tiger which also fell to the first ping trom ao 
express bullet:—he measured a. little over 9 feet but in breadth 
and other dimeusions was huge and weighed much more than 
the “man eater.” A few days after this the monsoon rain of 
3887 burst, and the tiger season was at an end, 


18th Februery, 1892. ED. 
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The comparative value of various Fuels. 


To enter into a full discussion of the scientific methods by 
which the relative heating values of the different materials used 
as fuel are ascertained, would be tedious, and at the same time 
possesses little practical value to the majority of the readere of 
the Gardeners’ Chronicle; but the following general statement 
of the principle upon which such values depends, may be of interest 
to many whose busiuess demands considerable outlay in this 
direction, 

. It haa been found, as a result of elaborate experiments, 
that the heating-power of any fuel, whether coal, coke, charcoal, 
wood, peat, or turf, is approximately proportionate to the 

reentage, by weight of the carbon which it contains ; 

ence, coke, consisting as it does, almost entirely of carbon, 
in a greater or lesser dogroe of purity, takes the Icad as a heat- 
producer. Anthracite, a good sample of which contains 90 per 
cent. or more of carbon, heads the list of coala, Its hardness 
and compactness, and the absence of flame-producing constitu- 
ents render @ strong draught and careful stoking essential for 
its economical combustion. Other hard Welsh or steam coals 
have trom 75 to 90 per cent., the average being about 84 per 
cent, Newcastle coals average 82 pe cout. ; Derbyshire, 80 per 
cent, ; Scotch, 71°5 per cent.; aod Lancashire, 75 per cent. Of 
course, extreme variationa, upwards and downwards, are found 
in all the above districts. Again, the “heat-value” of any fuel 
is modified by the presence of (1) water, as such, or of (2) the 
uncombined hydrogen and oxygen in the proportion in which 
they unite to form water, i¢, eight parts by weight of oxygen 
to one part of hydrogen. The greater the amount of water, or 
of its constituent gases, the smaller becomes the heating power 
of the fuel. 

The reasons for thia are not far to seek, The heat disen- 

aged in combination (using the word in its ordinary sense), 
depends upon the chemical combination of the elements contained 
in the substance burnt with oxygen of the air—the carbon 
with oxygen forming carbonic acid gas, the hydrogen with 
oxygen forming water. It is clear, then, that any elements ex- 
isting in a fuel already in a state of combination, are, from a 
heat-producing point of a view, so much waste material. 

With regard to the presence of the hydrogen in an un~ 
confined state, the case is somewhat different. -Here the 
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hydrogen combives with oxygen (present in the fuel itself, or 
in the air), the uaion being attended by the generation of a 
very large amount of heat, far greater than would be the 
result of the combination of an equal weight of carbon. How 
then can the hydrogen be considered disadvantayeous to a fuel t 
Shaply because @ more than compensating amouut of heat is 
used up in raising the temperature of the water to the boiling- 
point; and in its conversion into steam. This will readily be 
uoderstood, when it is remembered that as much heat is required 
to raise a pound of water from freezing point to boiling-poiut 
as wonld raise a pound of iron to about 900 centigrade (a bright 
red best), and that five and a hulf times as much heat would 
be needed to turn a pound of water at boiling-point into a pound 
of steam at the same temperature, 

The deductions from theory are fully borne out by the 
resulta of practical experiments, it being found that the heating 

ower of fuel varies directly as the amount of carbon, and in- 
rectly as the quantity of water and its elements, or incombue- 
tible ash contained. 

Here wa are met by an apparent paradox, which has led 
to much misconception, and consequent error in practice, and 
which is therefore deserving of the attention of practical men. 

It was filet shown by Bunsen, that when steam is 
over red-hot carbon, it is decomposed; the glowing carbon 
uniting with the oxygen to form carbon monoxide aud carbon 
dioxide, and the hydrogen passing off partly uncombined. The 
carbon monoxide and the hydrogen unite with oxygen (forming 
water and carbonic anhydride respectively), and the amount of 
heat thus geversted is found to be. greater than would be 
evolved in the ordinary combustion of the carbon without the 
intervention of the steam. This application of water-vapour 
must, however, be carried out with great care, for when present 
in excess, it decreases, rather than augments, the heat generated. 
The proper way to apply water for raising the temperature is 
0 place it in an open pan beneath the firegrate, thus utilising 
the heat which is radiated downwards from the fire for its vapor- 
isation, Many have fallen into the error of wetting coal before 

lacing on the fire, with the result that the amount of heat has 
Boon Jeasoned rather than increased, ag is evident from what was 
said above. It is possible that coke, if fresh, may be advant: 
ously damped in moderation, but it has the power of absorbing 
a large amount of moisture from the atmosphere without any 
prineling. 

Too much emphasis cannot be laid upon the necessity for 
careful and intelligent stoking, no matter what the class o: fuel 
employed. Careful trial should be made of various kinds used 
by any particular furnace, and the stoking ahould be carried out 
in suck @ Manner as to ensure perfect and complete combustion. 
Tf anthracit8 or other hard coal be used, for instance, thin fires 
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and a atrong draught are essential. The importance of stoking 
was well seen in o case that came under the. notice of the writer 
during the hard frosts of last winter. The furnaces of a market- 
nursery were stoked for some time by a gardener whose only 
idea seemed to be to pile on the coal. A man who had had 
some years experience, an engine-driver in a factory, was then 
put on stoking duty with the result that, in much colder 
weather, the coal consumption was reduced considerably. 

Tn conclusion, the main question as to which is ‘the most 
economical fuel for glass-houses, is one that can only be deter- 
mined by actual experiment with each system of heating, and 
by considering, independently and in conjunction, the heat- 
value of the available fuels, the cost of each, and the kind of 
boiler used. % 

The following table, taken from Scheerer’s Metiallurgic, 
may be useful, as indicating the relative heating effects of different 
fuels, although the figures must be taken with caution, as being 
the result of theoretical deductions rather than that of practical 
experiments with ordinary boilers. 


Furt, Heatryc Power. 
Good coke, with 10 per cent, moisture and 5 per cent. ash + 2350 
Best coke, 5 per cent. moisture, and 3 per cent. ash 2400 
‘Best coke, no moisture, and 3 per cent. ash 2450 
Air-dried black wood charcoal, 12 per cent. moisture 2450 
Anthracite, 5 per cont. moisture, 5 per cont, ash 2350 
Gaking cool, 6 per cent, moistore, 5 per cent, aah 2300 
Sinter coal, 5 per cent. moisture, 5 per cent ash 2250 
Lignite, varions ae w+ from 1800 to 2200 
‘Turf peat (without moisture) 2000 
Turf peat, 30 por cent, moisture Ml 3878 
Air-dried wood, with 20 per cent. moisture ve 1575 
‘Kiln-dried wood, with 10 per cent. moisture 1675 
Kiln-dried wood, withont moisture 1750 


(0, WH. &, in Gardener's Chronicle). 
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The Pencil Cedar Industry. 


The pencil cedar (Juniperus virginiana) trade is developing 
very rapidly outside of the territory that formerly supplied the 
demand, notably Florida, Latterly, very large purchases of 
cedar have been made in the south, and the quality 
of the wood is quite satisfactory to the foreign trade. 
This is more of an industry than at first would he 
aupposed, and the Zimberman of Chicago states thab 
Germany, Austria included, makes 200,000,000 cedar pencils 
annually. France bas four factories, England four, and Russia 
two; these three countries probably producing 150,000,000 
ceder pencils annually, making the European °production 
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850,000,000 cedar pencils each year. These figures are too 
great for the average reader to grasp the full meaning of them, 
and yet there are not more than twenty or twenty-five pencil 
manufacturers in the entire world. Of course these estimates do 
not take into account the cheap basswood pencila nred for car- 
pentering, and that class of work. Pencil lumber is cut into 
* slate” of 8} centimeters in length, 54 millimeters in width and 
5 tiillimeters in thickness. These “slats” are put up in boxes 
‘by producers in the United States and shipped abroad. Out 
of two of these “slate” three pencils are made, they being 
placed one on top of the other with the lead in the centre and 
then the two portions of the “slats” are securely glued together, 
Rorenbaker & Oo., of Hamburg, Germany, are at present con- 
ductine a large business with America in this line, and will 
also introduce the Bosnian style of staves of American manu- 
facture into Germany.—(Zimber Trades Journal.) 


Creosoting Sleepers. 


The practice of the Eastern Railway Company of France 
in ereosoting sleepers is described in a recent issue of the Revue 
Générale dea Chemins de Fer. Sleepers as delivered are stacked 
and seasoned jn the open air. ‘They are then adzed and bored 
by a special machine, loaded on trucks, and run into a drying 
oven, where they remain twenty four hours or more. After drying 
at @ temperature of about 167 deg. Fahr., they are run into 
metal cylindor 6 ft. 3 in. in diameter and 36 ft. long, which 
is hermetically closed, The air is exhausted, and a partial 
vacuum is maintained for about half an hour, Communication 
is thes opened with reservoirs of dead oil, which is allowed to 
flow in at a temperature “of 176 deg. Fahr, under pressure. 
When the oil ceases to fow under moderate pressure it is 
forced in by a pump up to a pressure of 88 Ibs. per square 
inch, and thie pressure is maintained for an hour and a quarter. 
Communication with the oil reservoirs is then opened again, 
and the excess of oil not absorbed by the timber flows back fato 
the reservoir. The cylinders hold 168 sleepers each. The 
quantity of oil absorbed is measured by determining the differ. 
ence in volume of the oil before and after operation. The wood 
used is principally oak and beech, The oak sleepers absorb from 
2-4 to 27 quarts per cubic foot. The whole operation takes 
about four hours. This method of treatment bas been practised 
by the company since 1865, with, it is stated, very good resulta, 
After filteen years of service the sleepers taken out have been 
15 per ceng. for creosoted oak ard 50 per cent. for creosoted 
beech,—¢Zbid) 
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Is it good to dig about Trees ? 


This is a question that will very well bear discussion. We 
“know that of old the question was answered practically in the 
raffirmative in the parable of the unfruitful tree, where the head 
-gardener pled for the tree, that it might be suffered to remain 
uatil he had dug about the roots and manured it. There would 
‘probably be ninety answers in the affirmative, to ten in the 
negative, if the question were asked off hand. But when wo 
-come to look around us and find that there are trees growing 
in certain places, green to the utmost point of the tallest 
branches, but which trees are never dug about the roots from 
-year to year, whilst other trees that are regularly dug about, 
perhaps twice or thrice a year with the result of a sickly habit 
sand poor yields of fruit, it begins to make one doubt whether, 
after all, it may not be better, in some cages at least, to leave 
the trees a little more to nature. A very large number of our 
fruit-trees—notably the orange—serd out invumerable fibrous 
roots close to the surface, and every time the soil about these 
trees is dug, the spade cuts away or multilates these roots, so 
that the foliage is either not aufficiently nourished and dropa 
-off, or an excessive call is made upon the few remaining roots, 
and, as a matter of course, the poiats of the shoot or brauches 
fail and die. Such a phenomenon is often witnessed where 
trees are planted upon very stony and unsuitable ground, or 
upon a shallow soil possessing a stiff subsoil of clay. The roote 
-cannot get down deep enongh, and the supply of moisture in 
dry weather is not sufficient for the growth that was made in 
spring ; therefore some of the growth has to be sacrificed, and 
in a very fow years such trees assumo an aged and worn-out 
appearance. 

There are a very few persons who advocate a deep and 
thorough breaking up of the soil in the first place, but particu- 
larly retaining the relative positions of surface and subsoils, and 
then leaving the orchard alone except as to weeding and prun- 
ing the trees. Some, indeed, go further, and maintain, with much 
probability in their argument, that the surface should be planted 
with grasses, which by permeating the soil, and through the 
‘operations of worms, &c., keep the surface aerated and sweet, 
and give the fibrous roots’ of trees every opportunity of ramify- 
ing the earth. Once every year they would give a good top 
dressing of old leaf mould or thoroughly decomposed mauure 
from the stable, but beyond this and pruning they would do 
nothing. It is also maintained that the grass keeps the roots 
of the trees shaded and cool, but this office would be quite as 
effectually performed by the foliage and branches if the tree 
were in proper health and vigour. One great fault in some 
fruit-growers is that of trimming up the stem to» make a tall® 


240 OLIVE OIL IN THE SOUTH OF FRANCE, 


tree, which exposes the trunk of the tree to the fierce rays of” 
the summer sun, by which the bark becomes backed, hardened, 
and incapable of properly conveying the sap, and the roots are 
at the same time dried up from the same cause. As the tree 
ains uge, the effective working fibrous roots are extended 
‘urther and further from the bole or stem, and to properly shade 
these roots the branches should be near the ground and extend 
a considerable distance around, There are certain plants that 
will grow beneath the shade of trees, and if planted under a 
young tree it will be observed that the plants near the stem 
are atunted and dwarfed, while the outer rings increase in 
vigour as they extend from the centre. With an older tree, a 
coutrary effect is produced, the plants nearer the stem are full 
of vigour, whilst the outer rings dwindle away to the smallest 
size. This is due to the fact that tbe young trees have extended 
their fibrous roots to only a very short distance from the stem, 
and of course absorb all the moisture and nutriment from the 
earth beneath the other plants, but under the older trees the- 
opposite is the case, and the outer plants are drained, whilst those 
near the stem of tree gain a supply. Where the trees naturally 
send their fibroua roots to a good: depth below the surface, it is. 
highly probable that the practice of digging about tho tree is 
beneficial ; but it certainly is opposed to common sense to suppose 
that the annual destruction or mutilation of the effective feeding 
roots of a tree should promote its health aud luxuriance. On the 
contrary, it appears calculated to inflict serious injury, and the 
dying away of the topmost branches of peach, apricot, and plum 
trees might perhaps in most instances be attributed to this practice. 
A good mulch of old litter around the roots of an old tree if pot 
around the stem—has very often prolonged its life and vigour, whilst: 
digging away its roots would have inevitably killed it—¢Jbid) 


Olive Oil in the South of France. 


The olive harvest in ordinary seasons commences towards. 
the latter part of the month of November, but the oil produced 
at this period is unsatisfactory in every point of view, because it 
is derived from olives collected from the ground, where often 
they have been lying for some time. These windfalls, so to 
speak—dry, diseased, and frequently worm-eaten—-give an oil 
only fit for industrial purposes, machine-lubricating &., It is. 
only towards the end of December that the olive commences to 

ield an oil which can be used for alimentary purposes, and 
‘rom this date almost to the end of May, when the manufacture: 
finishes, the oil coatinues to improve in ratio with the maturity 
of the fruit. In January, the operation of shaking the trees 
* commences, “The fruit which falls is geaerally unwholesome ank 
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unripe, nevertheless it affords an eatable oil, which is brought 
into commerce under the tecbnical name of “Fine” or “ Surfine 
Courante.” The manufacture of thie quality extends to mid- 
February, or even later, the oil improving as the harvest proceeds, 
In March the olive is really ripe; during this mouth the gather- 
ing from the trees actually commences, and from this erop is 
proeinsed the oil of superfine quality and well adapted for keeping. 

‘his stage of the harvest continues through April aud May, 
During the last few weeks of the harvest, the fruit yields the 
“ Extra,” of exquisite flavour and delicate pale-straw colour, and 
capable of retaining all ite good qualities for two years if properly 
treated. In exceptional years, when the trees give an abundant 
crop of fruit, the oil-pressing may continue through June, the oil 
then obtained is locally knowo as “ Arritre Saison.” It ia 
wanting in flavour and keeping quality, becauso the fruit has 
suffered from the effects of the southern summer. The olive tree 
blossoms in May or June, when it atill bears the fruit of the previous 
season. A manufacturer, anxious to supply a really perfect 
article, must take extremo care in selecting the appropriate time 
for collecting the fruit, or, in spite of his manipulative skill the 
result will be unsatisfactory. 

After the olives have been collected, they are at once passed 
to the mill, where they are crushed under stone rollers until re- 
duced to 8 uniform paste, which is transferred in a special kind 
of grass bag, and submitted to pressure, Fine flavour and free- 
dom from rancidity are best ensured by moderate pressure ; but 
tauch depends upon the time which elapses between the harvesting 
and the pressing. Fermentation, or heating of the olives, through 
keeping, exercises a very injurious effect upon tho oil, which, when 
it issues from the pressing-sack, is thick and is cloudy. Perfect 
limpidity is only obtained by repeated filtration through layers of 
cotton-wool arranged in specially constructed traya. After final 
clarification, the oil is atored in large cisterna, or underground tanks 
technically known as “ piles.” Many of these have a capacity of 
50 tons, This system of storage effectually preserves the oil from 
atmospheric influences. 

‘The question of packing for transport is an important one. 
The well-known old-fashioned terra-cotta jar, with its glazed 
interior, is still the most esteemed, but is fast giving place to the 
wooden cask. The tin plate or metal vessels are condemred, as the’ 
impair the delicate flavour of the oil and hasten rancidity, especi- 
ally in the summer. In storing a stock of oil, the coolest and 
driest place available should be selected, Upon arriving at its 
destination, the oil should be left some days at the normal tem- 
perature, as the sudden transition from heat to cold is very trying 
toit. During this period of repose the bung is taken out of the 
cask and replaced by a piece of linen, arranged so that the air 
may penetrate freely, This proceess restores the limpidity fre- 
quently lost in transit, In case of freezing of fine table oil, great 
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precaution is taken to thaw it at the lowest possible temperature. 

il which has once been thawed is more liable to freezing, and | 
no oil thus treated should be poured back into stock, With re- 

ard to bottling, only sufficiznt oil for current sales is bottled at 
the time, as a few weeka are sufficient to deteriorate the article. 
The custom of buying cil six months or a year in advance cannot 
be too strongly condemned ; the crop being an uncertain one both 
in quantity and quality, the result is that the buyer will either 
ay too much or will obtain aa inferior quality. The proper time 
foe buying is also an important question to consumers, who should 
be guided by the period of production. In normal years the oil 
is made and exported thas :—the “ Fines” and “ Mi-Fines” at 
the commencement of January ; “Superfines Courantes,” the 
middle of January and February ; “ Supertines Superieures,” end 
of February ; “ Extra,” in March; and finally the best oil, known. 
as “ Vierge,” in April—(Chemist and Druggist.) 
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The Forests of Natal 


Being an account of the Report on them, by Mr. H. @. Fourcade 
of the Cape Forest Service, by D, #. Hutchins. 


Part 2, 


The formation of dongas or what would be called “ nullahs ” 
in India, is thus described. 

“A remarkable feature of the Drakensberg country, more 
‘ particularly between the Hlatikula and the Tugela ‘Valley, 
“ consista in the powerful erosion of the soil by the eummer down- 
‘pour, The‘hill sidesare scored with torrential ravines, dongas, as 
‘ they are calledin Natal, of comparatively recent formation, which 
‘ go far to disfigure the country and reduce the value of the land 
fr agricultural purposes. Dongas are not found in normal condi- 
‘ tions, and their spread is always related to the destruction of bush 
‘and herbage, Tt is probable that the burning of the veldt by 
‘ which grass and bush are kept down, is the principal cause of 
‘their formation. The physical conditions of Natl are in many 
‘respects similar to those of the south of France, and equally 
‘favourable to the formation of torrents. We have the same 
‘sudden heavy rains falling over a hilly country slo ving rapidly 
‘from the mountains to the sea; and there are unmistakeable 
‘ sigus that in Natal an outbreak of torrentiality is at present in an 
‘incipient stage. Floods sre not unknown ; those in April, 1856, 
‘ February, 1866, and recently that of January, 1886, are reported 
‘to have been very destructive, and ravines, locally known as 
‘ dongas, are already a consipicnous feature of many parts of the 
‘country, Possibly dongas do not yet incommode farming to any 
‘ serious extent ; but it should be borne in mind that one of their 
‘ attributes is to spread at a continually increasing rate, and that 
‘even now, this rate, though itis yet small, is by no means’ 
‘insensible. Each ona of the hundreds of dongas which 
‘Ihave seen in Natal, appeared to me of recent* formation ; 
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‘and whenever any definite information could be got from 
“old residents or natives, I found this to be the case. Some 
* of the ravines known to have made their first appearance only a 
‘ few years back, have now attained a depth of ten or twenty feet, 
‘and “a greater width. The head of the Tugela Valley has been 
‘very much cut up by the eummer showers, and dongas thera 
* oxtend for miles ; the Tugela itself has every characteristic of a 
* torrential river, When following the coast, the rivers of the 
colony, crossed near their mouth, look as if they were streams of 
* silt and débrig as much as streams of water. 

©The diminution of the forests, and the practice of burnin, 
‘the grass in summer, which leaves the ground unprotected an 
“Tiable to be loosened by rain and cattle precisely when the violent 
‘thunder storms occur, are sufficient causes to account for the 
* inereased guttering of the land. Indeed, the experience of other 
‘ countries makes it necessary to explain why in Natal, with causes 
‘ go potent, the effects are not already greater. The destruction of 
‘forests and of herbage has been severe only within a compara- 
‘ tively recent period, The Hottentot races, which, afew centuries 
‘back, peopled South Africa, were neither pastoral nor agricultural, 
‘ and their numbers remained small, so that the natural conditions 
‘ of the country were but slighly interfered with; and it is only 
« with the advent of more destructive races and their great increase 
“in late years, that vegetation began to be checked and that even- 
‘ tually the erosion of the ground was manifested, at first in an 
‘ insignificant and protracted manner, then by degrees in 9 more 
‘and more rapid form, At present, the mantle of verdure which 
“covers the mountains, still acts as a powerful brake on torrential 
“action, but if we are to allow what remains of forest to be des- 
* troyed, and the mountain grasslands to be burnt and grazed in- 
* discriminately, the ruin of much of theland will become a matter 
‘of years, and perhaps it would not then be feasible to spend 
‘ millions in redeeming it. While it is in our power to avert such 
* consequences, we should profit by the experience that has been so 
' dearly bought elsewhere, and not neglect to adopt any reasonable 
‘ protective measures, Besides ‘being cheaper, it is also better to 
* preserve natural foresta, than destroy them and substitute planta- 
‘ tions which take centuries to acquire the deep layer ofhumus and 
* the surface growth which give such a peculiar climatic value to 
‘ the natural forest.” es 

Thorn Bush.—Below the high-timber forests of the Natal 
mountains, lie stretches of thorny scrub sloping towards the coast 
exactly asin the east of Cape Colony, 

“The Thorn Bush of Natal is spread over vast areas in the 
* Midland region, at an altitude of from 1,000 to 8,000 feet. It is 
‘densest at the lower elovations, and a belt of grass country 
‘almost entirely separates it from the Heavy Timber Foresta, 
* Towards the coast, however, it merges gradually into the Coast 
‘ Forest. It chiefly consists of various species of mimosee of which 
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‘ Acacia Natalitia, A. horrida, A. Kraussiana, A. Caffra and 
“A. arabica are the most noticeable. The distribution of Thorn 
* Bush is shown in map I, aud the Report of the Forest Commission 
“of 1880 gives the total area covered by Thora Bush as 196,000 
‘acres on private lands, but these figures appear to include Coast 
« Forest, ‘which would form an appreciable fraction of the whole, 
‘ The clearing of Thorn Bush for firewood or for native cultivation 
‘ has been very extensive of late yeats. The continually recurring 
‘ grass fires arrest the growth of young plants, and the forest is 
‘seldom known to recover. Large areas may often be seen that 
‘are thickly studded with minute plants which would grow into a 
‘ forest if protected from the grass fires. The Thorn Forests are 
‘usually ill defined and consist often of isolated trees or clumps 
‘thickly distributed over a large stretch of country.” 

Coast Foreata—The Coast Forest of Natal in amild semi- 
tropical climate wherein flourishes the sugar-cane, the mango, 
the Madras cooly, and other tropical products—consists of a 
mixture of Cape and tropical species, the latter predominating. 
It is remarkable that in the list of coast species given at page 
21 of Mr. Fourcade’s report, ocours the Upright Yellowood, . 
the east of Cape Colony, the Outeniqua Yellowwood is found in 
favourable situations near the cost but never the Upright Yellow- 
wood, Nor doesit occur at all abundantly in the mountain foresta, 
till near an elevation of about 3,000 feet. Prchably the Natal coast 
Yellowwood is that referred to at page 134 as Pe Thun- 
bergit var. falcata ; and the common upright Yellowwood of 
the Cape, Podocarpus latifolia, Mr. Fourcade terms Podocarpus 
Thumbergit var, latifolia. 

“With the exception of those in the Lower Umzimkulu 
* Division, nearly the whole of the Coast Forests are situated on 
‘ private property. It appearsthat surveyors have not hitherto 
‘ considered coast forest to be forest within the meaning of their 
* instructions, and it has been freely alienated ; but what remains 
‘should be preserved as far ae circumstances will permit. The 
* Coast Forest is still extensive, but much of it has been cleared for 
‘planting, nearly the whole of the cultivated land in the Coast 
“districts consists of cleared bush ground. This extensive denu- 
‘ dation is said by old settlers to have somewhat altered the climate, 
* causing i greniae aridity and more irregularity in the weather. 
* Yellowwe and wagonwood were formerly cut in many of the 
* coast forests ; but few good timber trees are now left. The Coast 
‘ Forest is generally low, the average height varying from 30 to 60 
‘foet. It contains a great variety of trees, the wood of sume of 
«which is of great value. 

Descriptive Catalogue of Forest Trees.—Appendix I com- 
letes the description of the Natal forests This is as 
atalogue with a short, useful description attached, of the 

forest trees of Natal. It comprises 167 species and is the most 
complete of its kind yet published. It includes néarly all the 
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Cape timber trees and took its-placé at once in the forest libraries 
of South: Africa, It may be noted that the-tree with-the curious, 
name of.“ Bogabog” in Natal, is the well known. and abundant 
“Wild Lemon,” Xylosma monospora,” of the Cape eastern forest ; 
leo that Kiggelaria africana is a handsome and abundant 
timber tree, the wild Peach of the Eastern forests of the Cay 
Colony, while X. Dregeana is the western species, rare in the 
Knysna forests where it iaknown as Fatherland’s Rooihout, Com- 
bretum salicifolium and Bucus Macowania, believed to occur in 
in Natal, are omitted from Mr. Fourcade’s catalogue, Two useful 
alphabetical lists of veruacular and botanical names together with 
tables of relative strength and specific gravity, complete the 
Catalogue, which is prefaced thus :— 
_...1In this enumeration, I have followed, for the sequence of 
‘the orders and genera, the “Genera Plantarum” of Bentham and 
* Hooker, and retained for the orders their numbers in that work. 

«A catalogue of this kind can only be rendered tolerably 
‘complete gradually during a period of years, and the present 
‘collection of notes, taken during the last faw months, is necessarily 
‘wanting in many respects, but it is given in order to provide some 
¥ gouroe of information about the Natal woods. 

‘The forests were visited by me during last autumn and winter, 

- ‘when very few flowering specimens could be collected for deter- 
‘mination. In the Drakensberg forests, many trees were identified 
‘from a previous knowledge of the species, In other cases, the 
‘determination were made by comparison of the specimens in the 
‘Qovernmnent Herbarium at Durban, and I should like to record 
‘my indebtedness to Mr. J. M. Wood, A, L. S., Curator of the 
‘Durban Botanic Gardens, for allowing me unrestricted access to 
“the Government Herbarium, and giving me the full benefit of his 
“anrivalled knowledge of the Natal flora. 

... Some of the genera of Natal plants have not boen worked out 
fin a fall manner by botanists; and most of the species of Acacia, 
‘ Celtis, Ficus, and Cryptocarya could not be determined. 

| © With the exception of two well-known woods that were not 
identified, all doubtful or undertermined species have been uni- 
‘formly excluded.” 

Then follow interesting tables showing the growth of various 
indigenous trees grown in plantations ia Natal compared with the 
results of observations on the same trees in natural forests at the 
Cape, The mord important Cape species show the following yearly 
increase in girth’ (taken from trees growing in the main forest, 
Knysna):— 4 
Hard peat Olinia eymosa 
Lautel : O¢otea pullata tte a 
Outéniqua Yellowwood: Podorarpus elongata .. 
Upright Vellowwood: Podoourpus latifolia 
tee same in the Gouna forest ... Shea 

* Whita Pea Apodytes dimiditta’s °" 


1:17 inches, 
O65 


” 
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-" Plantations—Natal. She 
Quteniqua Yeltowwood a Bed we BOB 
Upright Yellowwood ow ant ae 118 

“In describing Stinkwood or Laurelwood, Ocotea, bullata, at 
page 117, by “Kaffraria” ia meant the Transkei. Very curiousl 
be unaccountably, in what was formerly the colony of Britis! 
Kaffraria, Ocotea Vutlata exists only as a rare botanical curiosity, 
In the foreat country to the North-eaat and South-west of it, 
Laurelwood is abundant. Ocotea bullata is the most important 
forest tree in South Africa, It hasa weak natural reproduction 
from a very perishable berry, but a remarkably strong reproduction 
from coppice shoots. Whether the trunk of the tree be cut by 
man, or left to decay, the stool produces an abundant sheaf of 
coppice shoots, But the berry decays, or, rarely, germivates 
while atill on the tree; and all attempts to secure sound seed 
and raise the tree in nurseries on a large scale have failed, 
It seems possible that the curious geographical distribution of 
Laurelwood has to do with ite abnorval natural reproduction. 

The tree referred to at page 114 under the misleading Tocal 
names of Ironwood and Coast assegai, is the well known and widely 
distributed Wild Olive, Olea verrucosa, This tree is hard; 
distinguizhable from the common Olive of Southern Europe an 
North Africa, Olea europaea. 

It should be noted that Strychnos Atherstonei scarcely occurs 
in the Eastern Province outside the Alexandria forests, Also that 
Sandalwood in India flourishes at a mean temperature of 74° 
not 82°, page 188, It, in fact, flourishes between mean tempera- 
ture limits of 64° and 78°. 

At page 116, the English and Dutch names for the common 
Halleria lucida are omitted. At page 185, the mean temperature 
of Perth, Western Australia, is stated to be 70° instead of 61°. 

At page 189, Pinus Pinaster and Pinua Pinea are both 
entered as of moderately rapid growth. This ia true of the latter, 
but the former (cluster or maritime pine) has, in these latitudes, 
a very rapid growth. I have seen a radial increase of 1 inch per 
year on receutly cut pine stumpe in the Cape Peninsula, main- 
tained throughout the greater portion of the cross section, These 
two pines are thoroughly naturalized in the Cape Peninsula plan- 
tations, reproducing themselves easily from self-sown seedlin; 
There, it has been stated on good authority, the growth of the 
cluster-pine averages twice that of the stone-pine, 

Bolore quitting this interesting report, special attention must 
be called to the figures of growth obtained from plantations in 
Natal. Ihave not met with any record of systematic measurements 
yielding higher figures than those given in my “ Report on mea- 
eurement of the growth of trees on the Nilgiris,” for 

the Zi lobulue or Blue-gum. This shows a yield of 


12 tons of dry wood per acre, per year, for fully stocked plantations 
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up to 20 years of age. (After.the lapse of 8 years, it would be 
interesting to learn whether, as was anticipated, this yield is 
maintained).* Now, Mr, Fourcade visited plantations near Marite- 
berg, the capital of Natal, where the rate of growth appéared to, be 
close on three times that of the Nilgiri Blue-gum, i.e, 80°5 tons of 
dry wood per acre per year. Inthe Nilgiri plantations, the rate of 
rowth was calculated from actual measurement of all the trees 
In oblong shaped sample areas, taken through average portions of 
the plantations, thinnings and blanks being allowed: for where 
they occurred, Mr, Fourcade took average diameters and heighte, 
and reckoned thus the cubic contents of an average tree. Mul- 
tiplying this by 302, the number of trees planted and still stand- 
ing per acre, he obtained a yearly increment of 1,711 cubic feet 
er acre, equal to 30°5 tous of dry wood. It is possible that he may 
tars somewhat over estimated his average tree and that the num- 
ber of trees per acre may not be, as they appear, quite the same ag 
originally planted. But he has since assured me that his figures 
admit of no doubt: and though the method adopted is less 
rigorous than that of actual measurement of the standing stock, 
Tecan not think there is aiy reason to doubt the substantial 
acouracy of these astounding figures. I have written to Mr. 
Schépflin, now Conservator in Natal, calling his attention to them 
and suggesting a verification. Mr. Fourcade, convinced of the 
quite exceptional tree-growing power of the Natal climate, seeks an 
explanation in electricity. It is certain that electric storms are 
very frequent in Natal and that they are practically unknown in 
Knysna, while the ordinary conditions of growth-~a hot sun, 
abundant moisture, and fertile forest soil—exist in both localities. 
And it appears established from Mr. Fourcade’s observations 
that under nearly identical conditions, tree growth, both in 
Plantations and in natural forest, is greater in Natal than in Cape 
olony. 

The subject is extremely interesting and it is a practical one 
on which many Forest Officers might contribute observations, 
especially from the climates of India. 

I have witnessed some remarkable electric displays in South~ 
Africa, but nothing so intense as the breaking of the monsoon on 
the Western Ghauts of India. Neither, I believe, is there anything 
in India to surpass the tree-growth in the Western Ghaut foresta, 

“Production of wood.—In the case of gums, the rate of 
‘growth may be ascertained accurately, as there are sufficiently 
‘old plantations of the kind in Natal. Mr. Topham’s plantation 
‘near Maritzburg, may be taken to be a fairly average one, The 
‘oldest plot, 40 acres in area, is 17 years old and consists of mixed 
* Eucalyptus Globulus, E. longifolia, and 2. rostrata, the rate of 
‘growth of each appearing not to differ widely. The trees are 


+, Yote.—Bo far as our personal experience has gone, it has besa fully matn- 
oe . Hon, Ep, 


taing 
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‘planted 12 feet apart, so that there are 802 to the acre; the 
‘average 4 feet 10 inches in girth at three feet from the ground, 
‘and 1165 feet in height, Adopting the form-factor of 0°450 de- 
‘ducod by Mr. D. E. Hutchins from measuroments in plantations 
‘on the Nilgitis, the contents of each tree average 963 cubic feet 
‘and the standing stock per acre 29,088 cubic feet, representing 
‘a yearly increment of ail cubic feet per acre. The weight of a 
cubic foot of Z. Globulus (dry wood with bark) averages 40 ibs, 
‘equal to 56 cubic feet per ton, according to Mr. Hutchins, and 
*the average density of the wood of the other species differs so 
‘little, that it may be taken as being the same. The annual in- 
*crement in tons of dry wood per acre is thus 80:5 tons, and this 
‘ig a inarvellous rate of growth, Individual trees even greati 
‘ exceed this rate: one specimen of the ZH. longifolia, 17 years old, 
“being 12 feet 6 inches in girth at three feet from the ground, - 
‘and 115 fcet ia height.” 

To the report is appended a, note on forest meteorology. The 
remarkable periodicity of the rainfall in South Africa is thus 
referred to. 7 

“The connection between forests, and rainfall in Natal is a 
‘ wide subject, that cannot be treated exhaustively without special 
‘study, and more data than are at present available. The rainfall 
* fluctuates from year to year in an apparently irregular manner, 
‘but, in reality, itis governed by cycles with regular periods. 
‘My friend Mr. D. E. Hutchins, who has made a study of the 
‘ variation of the weather of South Africa in cycles, finds a close 
‘connection between solar energy, as indicated by sunspots, and 
‘the rainfall* He also traces secondary cycles, one with a period 
‘of 9:5 years, which he terms the “Storm Cycle,” from its associa- 
‘tion with violent gales and numerous shipwrecks, the other with 
‘a period of 12°5 years, which he terms the “Mitigation Cycle.” 
‘Droughts prevail ab the sunspot minima every 1111 years 
f (Wolfs Sunspot period), unless masked by a coinciding wave of 
‘the “Storm Cycle,” or of the “ Mitigation Cycle.” These three 

“‘oyeles give, in the opinion of Mr. Hutchins, a complete key to the 
‘South African weather, and the character of the season since 1884, 
partloulaely last year’s severe drought, have been successfully 
‘ foretold by their use. The “ Storm Cycle” is the most prominent 
‘feature of the Cape Town rainfall, while the “ Mitigation Cycle” 
‘governs more powerfully the rains of the Eastern Province, I 
‘fave aketched a diagram which seema to indicate a close 
‘connection between the waves of rainfall observed by Mr. 
‘Wilkinson, at Ottawa, and the three cycles discovered by Mr. 
‘Hutchins, To this, I may add that at Cape Town there are un- 
‘broken reinfall returns for exactly halfe century, During the 
‘whole of these 50 years the only instances of unpunctuality in 
“the regularly recurring rainfall periods were :—that in 186% the 


*D, B, Hutchins, Cyclon of drought and 7 
F (i. Wesley.” 25 Boson Streets Strand, Lowdee pet & Attica. 
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‘rain came one year late ; and that the last sunspot rains, those 
fof 1883, were slightly prolonged. The mean rainfall of the 
‘heavy rain years at Cape Town is 344, of the drought years 
22-18 inches. 

‘These variations are sufficiently wide to bapf practical im- 
‘portance; and 1am well within the truth in eying that the 
‘chances of anconsstully forecasting the character of the seasons 
‘are now as 50 to 1. Periodicity eae be noted in the rainfall 
‘returns of other stations in the Southern Hemisphere ; but now- 
‘here, as far as I am aware, are there data for founding regular 
‘cycles of drought and good seasons as at Cape Town.” 

‘Mr, Fourcade winds up hie able and useful report with the 
following summary :— 

. 1. “The Natal Foresta, more particularly the Timber foreste, 
‘have been shown to be weil worth preserving, whether from an 
* economic or climatic point of view ; and the Government alone is 
‘competent to undertake the work. 
«The condition. of the forests is, for the most part, lament- 
‘able, and the result of past abuses; their destruction is proceed- 
* ing apace, and the following measures are recommended to ensure 
«their preservation and utilisation to the beat advantage. 
(a) ‘The aurvey and demarcation of the principal forests. 
(B) ‘Their protection from fire, from depredations, from 
‘destruction by natives or cattle, by means of auit- 
‘able measures such as the clearing of fire belts, the 
‘ establishment of small wattle plantations, the pro- 
‘hibition of wattle cutting and cattle grazing, with 
‘the aid of proper supervision and special legislation. 
(c) ‘The closure of the forests pending survey, demarca- 
‘tion, and settlement. 
(d) ‘ Che adoption of sound methods of forestry to secure a 
* gteady yield, improvement of the forest, and moat 
‘ profitable management. 
(¢) ‘ The utilization of Colonial woods for railway sleepers, 


8. ‘Plantations of conifers and hard woods, designed to 

supply the future requirements of the country, can be made 

' profitably along railway lines in the upland and the midland 
‘ districta, 

4, ‘The most urgent work of a Forest Department in Natal 
‘ would be to save what is left of the native forests; and plantation 
‘ work should be deferred, till it can be undertaken without detri- 
“'ment to the progress of survey and demarcation.” 

To this I may add one recommendation. A glance at the 
instractive forest map of Natal given as a frontispiece to the Report 
shows how |i a proportion of the high-timber forest has been 
alienated: in faot, all the largest and most socessible patches of 
timber forest are in the hands of private owners. ‘is should 
‘he remedied, a8 early as possible. Along with funds for planting, 


THE FORESTS OF NATAL. % 253 


Parliament should be asked to vote a yearly sum for redeeming 
such forest as can be bought back at reasonable rates. Ordinarily, 
when a South. African forest has been “ worked out,” the owner 
thinks about selling, He may be able to turn it into maize 
gordon and thence into pasture, but there is a chance of its 

legenerating #to a thorny scrub, too expensive to clear. It takes 
many years of profitless watching and waiting to restore such forest, 
but for that very reason a little money goes a long way in redeom- 
ing it. A little money algo will shift a good many natives to the 
safe side of a demarcation line. A Colonial Parliament will not 
lose sight of the fact that £180,000 goes yearly out of Natal 
to pay for imported timber. 

Every well-wisher of Natal—and the plucky little English 
Colony, with its heavy burden of blacks, has many friends outside 
its own borders—will congratulate it on the earnest attempt now 
being made to restore its forests. And students of Forestry will 
everywhere hail with joy this latest addition to the already large 
list of Colonies and dependencies of England that have broken loose 
from the wasteful and inartistic traditions of a country, that sees 
nothing worth remedying, in the barren mountaina of Wales, or, 
in the New Forest, as it is. 


It fa. goodly aight to neo 

What heaven has done for this delicious land ; 

Tritt gad dontag fronpoot gr the nila eepand 1 
er I expan 

But men would mar them with an impious hand 1! 


D. E. HUTOHINS, 


‘O84 OMBIGTEN’S PATENT DENDHOMETER, 


Christen’s Patent Dendrometer. 


Most of the instruments of the present day used for deter- 
mining the height of trees have the drawback of requiring a ~ 
measured base line, and the laying out of this line, on steep 
ground or where there is much undergrowth isa lengthy operation 
which, if hurried, may result in incorrect data. This inconvenience 
is overcome in the Dendrometer under notice, by substituting for 
the measured base line, « staff of fixed length. The following is 
the principle on which the instrament works, Let A B. be the 
tree to be measured, O the eye of the observer,a ba metal rod 
suspended go as to assume a perpendicular position, and so 
arranged that the upper end at a, furnished with a sight, cuts the 


line of sight O A, and the lower end at b, also furnished with i 
sight, cuts the line of sight OB. CB is the measuring statf 
placed upright against the tree, and c the point where, on the rod 
ab, the observer sees the top of the staff C B. Then on = a and 


ch = "2X08 ab on the instrument is 80cm. and CB ie 4m. 


We must therefore, according to the above formula, work out the 
values of ¢ b for all possible heights of A B, mark their positions 
on the metal rod a b commencing from b, and with, opposite each 
mark, the corresponding height of A B. In practice, to measure 
the height of a tree, the ‘measuring staff is held by an assistant 
at the foot of the tree, the rod is held between ‘the finger and 
thumb of the left hand in auch a position that the top of the tree 
is seen throfigh the upper and the foot of the tree through the 
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lower sight, and whilst in this position a sight is taken at the top 
of the measuring staff along the line O C and the reading atc 
secured, which gives the height in metres of the tree at a glance. 
The length of fe measuring steff is of course immaterial, so long 
as the figures in the metal rod are worked out on any given 
length of staff. The advantage of the new system is that it is 
dependent directly on to the sighting of the height of the tree 
io not on a measured base line and that there is much greater 
freedom is choice of a position from whence to take the observa- 
tion, whilst if the left hand is steadied by resting it ona 5 or6 
foot staff, much greater exactitude may be reckoned on. Other 
recommendations are; the quickness with which observations may 
be made and the cheapness of the instrument which only coats 
a, 6d. With regard to accuracy, experiments have been made in 
measuring trees prior and subsequent to felling. For heights of 
80 to 60 feet the variation was only 4 per cent. and for heights 
of 40 to 80 feet only 1:9 per cent. This instrument appears to 
recommend iteelf for cheapness, portability and accuracy to the 
notice of Indian foresters, 


Extermination of Wild Beasts in the Central Provinces. 
(And the system of Rewards.) 


The article under this heading in the November issue, was no 
doubt read by all sportsmen and Foresters with much interest, 
since the question is such an. important one. * 

From the perusal of it, it seema that the number of wild 
animals (for which rewards are offéred) destroyed in the Central 
Provinces, steadily decreased since 1888, This is laid entirely at. 
the door of the Shooting Rules. No doubt it is partly due to 
them, but the system of rewards for killing wild cnitials Sei pose 
poneible for a great deal; so much go, that many sportsmen and 
others who are’ now thinking about the matter, are beginning 
to doubt the expediency of giving rewards, at any rate for tigers, 
who'are responsible for most of tho niischief. 

In my opinion it isin this way. Native Shikaries are, aa a 
rule,in the Central Provinces, badly armed and are perhaps 
inferior markamen. However, they are desirous of earning the 
reward (which is Ra 50.) all to themselves and thus when a 
“ Sahib ” comes into the field, they do not do their best to enable 
him‘to shoot tigers, except in places where they are not allowed. 
to shoot themselves, for most “Sabibs ” can hardly afford to give 
each of the attending shikaries Rs. 50 asa reward when Ho is 
successful in slaying @ tiger. It is this desire of Native Shikeris 
to earn the rewards, that very often effectually prevents the 
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killing of tigors, since they are not often successful themselves in 
doing 20, while they wound a great many. 

f, however, rewards for tigers were stopped, all Native 
Shikaris would do their utmost to help the “Sahib” in pursuit 
of them, since then their chief chance of getting money would be 
from successful sportsmen. Sahibs are nearly always well armed 
and are asa rule fair, if not good, marksmen, and to encourage 
them is therefore the quickest and most effective way of decreas- 
ing the number of tigers, The number of sporting “ Sahibs” is 
by no means small and with a little more encouragement given 
to them, the forests would be flooded by sporting parties, This 

articularly applies to Military men who at times find great 
Wifficulty in getting natives to assist them, and they almost all, 
as far as I know, would prefer to see the reward for tigers done 
away with, in order that native shikaris should be as keen as 
possible for the “ Sahibs ” to get a tiger, while, under the present 
system, they are not, except as I have said before, in places where 
they are not allowed to shoot themselves. As it is, in order to 
be successful in getting tigers, the plan generally adopted is as 
follows :—A man is found, who perhaps knows a little about 
shikar and he is told that he shell have the whole reward for 
everything that is killed, besides his pay, which is generally about 
Rs, 25 to be 30 mensem or more. This man does nothing, 
asa rule himself bat “gorews the tails” of the poor Gond and 
village shikari to make them them do all the work ncccssary. 
These village or local shikaris, who know the ground, are the ones 
to whom all the oredit is due, but although they work hard they 
are paid little for their trouble, while the middle man usurps all the 
credit and gets the whole of the reward into the bargain. These 
jocal shikaris, without whom,‘as a rule, sportsmen can do little, if 
they had shot the tiger themeelves, would have got the Rs. 50 all 
to themselves. This is very unsatisfactory and the villager neces- 
sarily gets to look on shikar parties with dislike, if not something 
worse. .With no reward offered, all villagers would be keen to 
help in the destruction of tigers, since they would have no means 
of making money from this source except from successful sports- 


men. 
I think I am right in saying, that natives are not responsible 
for very many of the tigers iuliea at present and it is doubtless 
a fact that they wound a very much greater number than they 
Kill, as is testified by the ald bullets und in tigers when ther 
are ahot, Of the other animals for which rewards are offe: 
(panthers, bears, hyenas, otc.) the greater number are probably 
killed by natives and, for these, iv would perhaps be advisable to 
leave the rewards,as they are. 

Tn the case of man-eating animale, it would direct the atten- 
tion of Spanien to the places where they are at work, if a list 
were published monthly by the Local Government of all 
such plages where man-eaters are reported tobe If this 
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is not sufficient it might be advisable, perhaps, to have 
gome reward for man-eaters especially, in out-of-the-way places. 
These man-eaters, however, will steadily. decrease in number 
if natives are encouraged to help Sahibs to kill tigers, rather 
than attempt to kill them themselves, which would be the case 
if the rewards for tigers were done away with, and then, too, less 
tigera would go off wounded and become man-eaters. 

This may seem to some a very selfish point of view, but it is 
not really, if the reduction of the number of tigers is what is 
aimed at. I have written this only in the hope that it may be 
seen that the Shooting Rules are'not accountable for everything 
aa “S$” seemed to make out, although it is possible that they are 
responsible for part, since under the old rules, no one was allowed. 
to shoot in Pire-protected blocks during the fire season. Oue word 

Notification No, 6211 by Sout the new Shooting Riles, These, it 
the Chief Commissioner, mustbe confessed, puttheDivisional Forest 
©. P., dated 27th August, Officers in an awkward position. The' 
1601, are held responsible for the safety of their 

rotected blocks, but under rule IT a they should give permits 
tween the Ist January and the 80th of June to approved 
ven and shikaries for the exclusive purpose of huntin, 
and killing carnivorous animals in’ those Blocks, Divisional 
Forest Officers have, therefore, to’ distinguish as to who are 
“ approved,” sportsmen and who are not. Hence come odious 
distinctions which the Forest Officer is “powerless to prevent. 
Tn these days of equality, he can hardly admit one and not ‘an- 
other, without giving some reason and to‘admit all is out. of the 
question, for if every one is admitted, it is “goodbye” to fire- 
protection. The only way is to refer all applicants who wish to 
scot in fire-protected blocks to ‘the Conservator and let him 
decide. . . 

Cart and camel men are go very careless and when the for. 
ward camp is going on at night, as is the custom in the ©. P,, itis 
not to be expected they will go through dense jungle without a 
light or without smoking, however illegal it may be. If, however, 
people are admitted into fire-protected blocks it should always be 
on condition that two Forest Guards should aecompany the camp, 
one with the forward camp and one with the rear camp, to see that 
all camp fires are extinguished and fo see that cartmen do not carry 
alight on the road. The pay of these guards would, of course, 
have to be disbursed by the sportsmen whose- camp they follow. 
It would be better if it were insisted that camps should be pitched 
outaide the fire-protected block, as most Forest Officers themselves 
do when on tour, - 

It seems hardly right that Forest Officers should be placed in 
such an awkward position, when the whole responsibility of fira- 
protected blocks lies with them. ¥ 
* ‘These new shooting rulgs have not, as far as I know, appeared 
in the Indian Forester, and I therefore encloag a copy fore 


insertion. 
RAO « 
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No. 6211-A.—The following Rulea framed by the Chief Com- 
missioner, under Sections 25 (i) and 76 (d) of Act VIT 
of 1878 (the Indian Forest Act), for the regulation of 

shooting, &e., in Government Forests in the Central Pro- 
vinces, are published en general information. These Rules 

weede all other Rules previously issued on the same 
subject wnder the same Sections of the Indian Forest Act. 


I. The poisoning or dynamiting of rivera, streams or tauke is 
prohibited. 

IE (1). Ina fire-protected forest during the period uotified 
in the Central Provinces Gazette as the fire season 
or in any forest similarly notified as closed for shoot- 
against the public generally, hunting, shootirg, 

. fishing, netting or netting traps or snares is prohi- 

ie bited, except under a permit in writing granted by 
3 the Conservator of Forests of the Circle or by the 

Ze Divisional Forest Officer, No, such permit shall 
ordinarily be granted between the Ist of Januar: 
and 80th of June exept to proven sportsmen an 
Shikaris, for the exclusive purpose of hunting and 
killing carnivorous animals. 

(2). The permit may specify the number of elephants 
and camels (if any) and may limit the maximum 
number of retainers and followers, dogs and other 
animals that the holder may take with him into 
the forest. 


(8). Forest Officers, Officers of the Central Provinces Com- 
mission, and gazetted Officers of the Central Pro- 
vinces Police, having to discharge duties under 
the Forest Act, are exempted from taking out 

F permits, 

“IM, (1). Permits under Rule II granted by the Conservator 
of the Circle shail be valid for any forest in the 
Circle. Permits granted by Divisional Forest 
Officers shall be valid only for the district in which 
they are issued. 

Provided that wounded game may be pursued into 

an adjoining district or circle. 

(2), Permits are granted gratuitously and are not trans- 
ferable. 

(3). The holder of the permit shall observe the close 
seasons prescribed by the Chief Commissioner. 

(4). The holder of permit shall sme only on such re- 

ular camping grounds as may have been set a 
fy the Forest authorities or in places specially pointe 
ed out to-him by a Forest Officer. 
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(8). A pexmit may be cancelled at any time by order of 
the officer granting it or by the Conservator of the 
Circle. Any breach of the Foreat Act or of any 
rule made under that Act if committed by the 
holder of the permit or any of his retainers or fol- 
lowers, shall render the permit liable to cancellation. 
Permits are liable to be declared invalid in regard 
to any particular forest in case of fire breaking out 

- in any part of that forest, 

(6). The holder of a permit is not exempted from liability 
under the Forest Act or any other law for anything 
done in contravention of such Act or law or for 
any damage caused by him, hia retainers or fole 
lowers, te 

Ivy. A peralt issued under these Rules does not authorize “« 
the destruction of any kind of Bird other than the 
game and edible birds included in the following 


list 
Syaremario Nama, VeRwaouian Naz, 
Sand Grover, : 
Ptorocles fanolatus .» Bhat-titnr, Dongur-kourl. 
) exuntus i. Bhut-titar, 
Poa-fowl, 
Pavo cristatua . a. Mor Munjur, 
Giiian ton gin Jungly Murgh, 
aa ferrogineue . Jungly Murgh, 
gy Hommel os ‘Do. 

‘fowl, é 
Galloperdix spadioens <= Choti Inngly Murght, 
% iunul nt Do. do, 

Partridge, 
rancolinos vatgarts vy Kala tite, 
a uM . 
Ortyfornia pondicertane Gora titur. 
Hi 
Coturaix coromandelion vv Chinuk. 
rah Quil, 
Perdionla srgoonda ve Dawe £ 
sponds blowite sir Laws, 
Mi ix 7a, 
sue gine 
Turnix a= Gund, 
F Fosters ‘= Do. 
Zag, Dusmmmtert "I Tara Dubki. 
Hupoditie Huwardali . Hoom Tokder, 
Lik. Floritan. 
Sypheotides aurita . Tan Mor, 
Spurred. Goose. 
‘Sarkldiornis melenonotus va Nukta, 
Goose Teal, 
Nettapus conomandelianus =... Girja, 
Whistling Teal, 
Dendrocygna arcuata = Bill 
Grey Duch, 
‘Anas pekilorhynchs v- Garmpal. 
Green 


200, can 
canioo ° a Hartel, bs 
trot De. . . 
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Blue Rook Pigeon, 


Columba intermedia wo Kabutor, 
Doves, f 
Turtur meena 4. Kulls fachta. 
4. cambayensia «» Tortru fachta, 


a suratensiz «. Chitroka fachta, 
.» Dhor fachta. 
Serotl fachta, 


vinces and viait them in the cold 
season only, 
V. With reference to clause (4) of Rule IIT, the destruo- 
tion during the close season, of birds and animals 
named below, ia prohibited. The close season is 


fixed as follows :-— 


For Close Season, 
Sand-grouse +» let October to lst May. 
Pea-fowl Ist March to 80th November. 
Tungle-fowl Do, io. 
Spur-fow! Do, do, 
Partridge Ist May to 80th November. 
Quail Do. do, 
Bush-Quall we De. do. 
Bustard Quail Do. do. 
Burtord Do. do. 
Lik-Floriken Do. do. 
Spurred-Goose Ist June to 80 November. 

ne Do, do. 
Whistling Teal Do. do. 
Grey Ducl Do. do. 
Bison (cowa) ‘The whole year. 
Sambar (does) » oe 
Chetnl (5, ) . now 


VI. Nothing in these Rules shall prevent the disposal by 
auction sale, contract or otherwise of the ‘shooting 
or fishing within any forest or part of a forest. 


The 28th Auguet 1891. 


No, 6212.—Under Rule II, élause (1), of the Rules published 
by Notification No, 6211-A, dated the 27th August, the under- 
mentioned Government Forests: are hereby and until further 
orders notified as closed against shooting, &c., except under permit 
granted in accordance with the aforesaid Rules :— 
Square miles. 
Area of Goveriment Forests in the Central 


Provinces nee os ws 20,020 
+ Area closed under this Notification except 
to permit-holders ... on ae, 8,180 
Area available for shooting, &., without 
permit : at Pes _ oe , 11,890 
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Note on Turpentine, 
By E. Taurston, REPoRTER oN Economic Propucts. 


American turpentine is imported into Tndia_ from England ; 
French or other turpentine is not known in the Calcutta market. 

2, The turpentine generally sold in the Calcutta market is 
‘impure. It is largely adulterated in Eogland with kerosene oil, 
naphtha, benzoin, etc., and a further adulteration takes place in 
India, - There is very little demand for pure uvadulterated tur- 
pentine. Purchasers do not look ao much for quality as for 
‘quantity. Merchants, therefore, keep only amall quantities of pure 
turpentine, which they import direct from America, not through 
‘England, 

8, ‘The points of good turpentine are that it is as clear. and 
transparent as glass ; that the odour ia neither very strong nor 
‘oad; thatit dries quickly ; that, if spinkled on white paper, it 
dries at once leaving no marks behind ; and that, when handled, 
it forms a coating of very fine white dust on the hand. All these 

‘operties depend Jargely on the method of distillation. Any 
Nefect in the distillation lowers the quality of the oil. If any 
attempt is made to introduce the Indian product into the market, 
the greatest care should be taken in its distillation. Its resem-, 
Plance to the oil already existing ia the market is of far greater. 
importance than ite purity. In point of fact, ite purity must be 
destroyed before it is put into the market, and its resemblance to 
the American oil isthe main object which should be kept in 
view. The Calcutta Merchant from whom the present informa- 
tion was obtained, stated that, on one oceasion, a sailor brought to 
Calentta, a large quantity of furre turpentine which he offered for 
eale, but that he bad great difficulty in disposing of it, because its 
odour waa somewhat different from that of the oil usually sold in 
the market, It was at length purchased by Messrs, Dykes and 
Company, the eoach-builders. 

4, For internal administration medicinally, pure turpentine 
ja required, but cousumers generally buy it from shops for exter- 
nal application, and demand a large quantity for their half anna 
or anna, In such cases, they are supplied with stuff very largely 
adulterated with kerosene vil, 

5, It is estimated that the annual consumption of turpen- 
tine in Calcutta is from ten to twenty thousand gallons. 

6. Turpentine is shipped from America to England in tin 
canisiers packed in wooden cases, but it is seat from England to 
India it iron drums tinved inside—, as contact with the iron 
would discolour the oil, 

7. Atthe present time the wholesale price ofturpentine 
ranges from Ke, )-12 to Ra, 2-9 per gallon, in Calcutta, 
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8. Inthe London market the following are the present 
values of the various turpentines imported, as well as of rosin. 


American Turpentine 


25s. $d. per cwt. 


» _ Rosin (common ) 4s. 6d. 
* French Turpentine none. 
is Rosin ” 
Russian Turpentine 19s. and 19s. 6d. per owt. 
American Turpentine. Average Values 1891. 
Jan. 29 and 29-9 July 27s, Sd. and 28s. 9d, 
Feb. 28-6 and 29-3 Aug. 27s. 3d. and 28s, 
Mar, 28-9 and 29-3 = Sept. 87a 9d. and 28s. 6d. 
April 29 and 30-8 Oct. 2%. and 288. 
ay 29-3 and 80-8 Nov. 26s, and 26s, 9s. 
Jane 28-8 and 29-3 Dec, 258. 8d. and 26s. 
American Rosin. Average values, 1891. 
Common strained. 
Tan. Feb. Mch. April. May. June. 
49 5 4-9 4-9 4-74 4-6 
duly, Aug. Sept. Oct. Nov. Dee. 
404 4-44 4-3 4-6 5 5 


.. 9 The Dehra Turpentine is of very superior quality but 
cannot at present be sold at the highest price obtained for the 
best imported Turpentine, It can be sold at Re, 1-8, to Rs. 
1-14, per gallon, and, if it became established in the market, 
could probably be sold at Rs. 2, to Rs. 2-4 per gallon. 
The questions then are :— 
1. Will Ra. 2 to Re. 2-4 per gallon pay ? 
2 Ga the Forest Department supply the Calcutta mar- 
0b? 
If ao it would probabl: to send a large consignment to 
Calcutta, and sell it at fret) ato loss until the quantity of Turpen- 
tine imported is reduced. The price could then be raised. 


* French Rosin or Turpentine seldom or never comea upon this Market now. 
ao that there In no mesns of recording prices or averages, 


We think it right to add that, in our opinion, the Dehra turpentine cannot. 
aspire to conquer the Calentta market which is too far away and requires too 
much ; all it can hope to do ia to obtain a good sale in Upper India, Meaws. 
Lyell and Co. of Allahabad are advertising itat Re. 4-8 per galion ; if we 
could get Rs. 3 per gallon, ell round, for Dehra turpontine, it would be worth 
while to build a factory and manufacture it and rosin (which fetches new 
Re, 5-8 per maund) wholesale, 

° 


Hox. Ep. 


Note on Lucerne Cultivation as practised at the Babu- 


garh Depot, and later at Poona Experimental Farm. 


Lucerne (Medicago sativa) belongs to the Leguminose, and 
like many forage plants of that natural order, sends its long tap 
roots deep into favourable sub-soils, particularly those of a calcare- 
ous character, It is recognized as one of the most valuable fodder 
plants, resisting drought in an extraordinary way in those coun- 
tries where it ia grown without artificial watering. It shows its 
pest results, however, under irrigation, and with a liberal applica- 
tion of suitable manure. In the neighbourhood of many military 
stations in India it is extensively cultivated and is sold at a high 
rate to form part of the daily ration of horses in hard condition. 
To milch cattle it can only be sparingly fed, teu pounds, the daily 
allowance for a horse, being also about the maximum quantity 
that can safely be fed toamiich cow. Its tendency to cause tym- 
panitis is the danger that has to be guarded against in giving it 
to ruminants. 

I believe there is a better method of cultivating lucerne than 
that ordinarily practised. The usual plan is to broadcast the seed 
on a clean well prepared seed-bed, 16 to 20 Ibs. per sere. Beds 
about 10 feet square are formed by raising a small ridge round 
‘each compartment with a hand-rake after the seed is sown. This 
operation also serves to cover the seed. A through water gutter 
runs between each double line of beds. These water channels are 
therefore about 20 feet distant from each other, Their arrangement 
js regulated, however, by the evenness or otherwise of the field sur- 
face, Each compartment is flooded in turn, either by directing 
the water from au adjacent water channel or by temporarily break- 
ing the divisional ridge between two beds, so that water can pass 
trom the one to the other. 

Lucerne planted in this manner will yield heavy cuts for two 
or at the most three years. Meantime the land. becomes foul with 
deep-rooted grasses and other weeds which the cultivator is power- 
Jess to suppress, and on this account the lucerne fails when it 

“ought to be in full vigour. In this respect the country method 
resembles lucerne cultivation in England, where the plant is grcwn 
in rows on the flat, 12 to 18 inches apart. By this process also the 

. 
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crop is smothered after 8 or 4 yeara by a growth of twitch and 
weeda in spite of periodical horse-hoeing. 

It is importont that the crop when fully established should 
last, because the initial cost of laying it down, and subsequent out- 
laya in manures are a like heavy, Seed alone costs Rs, 1-8-0 per 
Ib, or Rs, 24 to Rs, 80 per acre. Regular watering, except in the 
raina, is impertant. The crop thrives beat in a friable loam with a 
lime-st-ne subsoil. . 

On the Poona farm, a plan of raising lucerne has been adopt- 
ed, which I first observed at Babugarh, near Meerut, and which I 
can tuhesitatingly commend. The seed is sown on ridges which 
‘can be made 22 to 2 inches wide by an ordinary native plough. 

In epractice it will be found necessary to fashion the ridges 
afterwards into neat proportions with the hand-hoe, The slope 
‘of the surface of a field willindicate the direction in which the 
ridges should be drawn. Irrigation water must flow slowly alon, 
each furrow. If the inclination of a furrow is too great, soil and 
manure are swept to the lower levels of the field by the water 
gaining too much velocity. 

For the seed (which is best sown by hand) a rather deep groove 
is made with the corner of a light hoe along the top of each ridge ; 
the seed is carefully sown and is carefully covered and should not 
be buried more than 1} inch deep. The whole operation rounds and 
flattens the ridges and permits the seedlings to spring up in lines 
covering a width of 8 or 4 inches; crowding of the seedlings in a 
donee row is thus avoided. The importance of fine tilth is obvions, 
because the reeds are emall. Frequent light waterings are re- 
quired during the first fortnight, because the seedlings are deli- 
éate. They would probably wither, if exposed on the top of a ridge 
to a hot wind, unlese sufficient moisture was within reach, This 

lan of sowing effects a saving of seed ; 10;]bs, per acre is ample 

in this connectiov, to avoid Joss and waste of time, it is wie to test 
the germinating potwer of seed to be sown, This can cdnvenient- 
ly be done by noting the percentage of seeds that strike when kept 
in moist flannel for two three days, 

One. object of sowing lucerne ou ridges is to raise the steme 
of the plant out of contact with irrigation water. Under natural 
conditions, the plant requires very little surface moisture, Its great 
root development enables it to collect enough in the subsoil, and 
therefore when water floods the crop as well as the soil, as in the 
ordinary bed syatem, unhealthy conditions are induced, particular- 
ly in low-lying places. 

‘The principal object aimed at in adopting the ridge and fur 
row aystem ie to keep the field clean. The furrows can be weeded 
each time the crop is cut by using an ordinary bullock hoe or a 
aouffler. Ihave found the American “ Planet Jr.” hoo, which with 
extra parts costs Rs. 83, obtainable from Messre. J, Fleming & 
Co., Bombay—the best possible implement for this purpose. It is 
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easily worked by two bullocks and can be drawn by #. rope or chain 
attached to an ordinary neck yoke. If fitted with yrubber tines in 
front, and an earthing up double mould board behind, it grabs up 
weeds, and earths up the ridges at an operation. It oan be adjust- 
od to any width of furrow over 18 inches. If manure is applied in the 
furrows every second cutting, as it ought to be, it can be, by means 
of this hoe, incorporated with the soil and placed directly in con- 
tact with the roots*of the crop. Moreover, the furrows are left 
clean, so that water can flow properly. Four cwt. of bones per acre 
and fifteen tons of well rotted farm yard manure, applied some 
months before the seed ia sown, is a good preparation, At least 
five tons per acre of farm yard manure, every second month there- 
after with an occasional top dressing of bones, &c., or castor cake, 
are essential to continuous and increasing vigour of growth. With 
such treatment, a crop, on suitable land, will be thoroughly esta- 
blished six months after sowing, and yield thereafter 11 to 18 cut- 
tings ina year. The Poona farm crop sown in June, 1891, yielded 
betweea that date and the following March, seven cuts. This last 
cutting, which was the heaviest, came to 6,034 lbs per acre. This 
ig equivalent to over 32 tous per acre in a year, ‘is quantity, at 
the current market rate of 100 Ibs, per rupee, is worth approx- 
imately Re 717. Crops grown on this eystem have lasted for 
six years and over, and thero seems no reason to puf any term 
to a crop which is well looked after. 

Tf the lucerne crop is saved for seed, this should be done about 
the middle of the culd weather, water should be eparingly given 
for a month and withheld asthe seed ripens, The object ia to 
prevent a too aucculent growth of stems and leaves, to encourage 
the formation of flowera and seed vessels, and to produce plump 
seed that has slowly matured. 

Arabian grown seed is in some request in India, : 

The chemistry of lucerne shows it to be of high nutritive 
value. 

Lucerne in flower gives the following analysis :— 


ey Water oo ee re I 
: Albuminoids oe ae 45 
Orude fibre ... 7 on O68 
Carbo-hydrates ti wn 94 

Ash as on + 2 


JAMES MOLLISON, 
ca: Superintendent of Farms, Bombay. 
Poona, 9th April, 1892. 
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Wheat Prospects in India for the year. 


‘We have received a number of official papers on this subject 
some of which are very interesting but we hardly think our readers 
will care to have them 2 eatenso, In the North Western Provinces 
and Oudh there are thia year 7,886 square miles of country under 
wheat crop, being a much less area than usual, anda crop of 70 
per cent (or more familiarly 112 annas) expected. The average 
price per maund of 82 tbs. is Rs. 2-9-5 or at the porta of Calcutta 
or Bombay Ks, 8-6-11 per maund. This, we are told, is equivalent 
to a net profit per maund in London of Rs. 3-7-8, In Bombay, 
the wheat area is reputed to be 4,098 aquare miles and the croy 
is expected to be variable, from 12 as. in Qujarat to 10 aa. in Sind, 5 
in the Decean District and 2 only in the Karnatic. In the Central 
Provinces the area under wheat is said to be 6,578 square miles 
and the crop expected to be nearly 10 as. The Punjab reports 
shew the wheat area as 9,724 square miles and the crop as about 
an average of 12 as. all round. Those from Beras show the area 
as 1886 square miles and the crop about }2as. Finally, the Bengal 
reports give 1860 square miles and a crop of only 7 as. 


“The Dehra Dun Fishing Association. 


We have received from the Honorary Secretary a report for 
the year ending 31st December 1891; it contains Extracts from 
the earlier proceedings of the Association, and aclear exposé of the 
aims and objects of the members. With these we can thoroughly 
aympathize, and we trust that the endeavours of the Committee 
in urging on Government the necessity of legislation on the sub- 
ject will be crowned with success. 

At present the only waters which are preserved, are those 
in the Eastern Dain which are under Forest Rules; the other day 
a member of the association caught au 18 lb, Mahseer in these 
watere, an event which would be impossible at this time of the 
year in any other part of the Dan—this shews the good of pres- 
ervation. 

‘We understand that it is the intention of the Association 
to endeavour to introduce trout from England into one of the 
forest streams in the Eastern Din, and we cordially wish them 
success, We shall watch this experiment with great interest. 


The Oak. 


. 4 " 
We see that Professor H. Marshall-Ward has juet publishes 
8 new and interesting book on the Oak, which is a short but com- 
plete account of the anatomy and physiology of the Oak aa a forest 
tree from the earliest stage of its development from the acorn, 
-Whrongh that of the seedling and sapling to the mature tree. Eight 
chapters are devoted to the description of the different organs and 
the growth, distribution and structure of the tissues in the various 
stages of development, including a somewhat complicated one 
on the course of the fibro-vascular bundles from the leaf to che 
stem, One chapter is devoted to a description of the timber of 
the Oak, ite structure and technological peculiarities, one to the 
cultivation of the tree and the diseases and injuries to which it is 
subject, and a short concluding chapter gives the relationship of 
the Oaks and their distribution in apace and time. The book 
contains numerous and excellent figures illustrative of the subject, 
which, however, lose some of their value from the reference letters 
being in many cases printed so small as to be illegible. Otherwise 
the Book ig extremely well got up and ‘should prove of use to 
any one who is interested in forest botany. We are, however, a 
little inclined to doubt whether the treatise can be appropriatel 
_termed “a popular introduction to forest botany” as is set ford 
ov the title page, as much of the subject matter would, we think, 
require @ nob inconsiderable previous knowledge of botany to be 
thoroughly understood and appreciated. 


Goats in the Bombay Presidency. 


One of the things not generally known is that in four 
Deccan Collectorates—Poona, Nasik, Ahmednagar, and Sholapur 
—there are six hundred thousand goats, whose purpose is to 
supply the Bombay public with a large proportion of the “ mutton ” 
which it buys in the markets. A contemporary draws attention 
to the injury to agriculture which must inevitably follow from a 

lague of goats in the Deccan with its poor oil and scanty rain- 

Rit the population of which is always a source of special anxiety 

to the Government. Goats are the most destructive of animals 
rs : 
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where they abound all vegetation quickly disappears. They destroy 
any bush, and suffer no tree, no plant, to fro: ‘They are not grass 
eaters, but in the dry season they nibble away the roots and 
destroy the pasture of the coming year. The desolation of the land 
around Aden is uot wholly due to the want of rain; there are 
many gorges in which treas and bnshes would geow were it not for 
the goats, which make short work of every twig. In Algiers, the 
goat pest proved so destractive that the administration issued an 
order that all in the affected districts should be tied up. The en- 
forcement of this regulation had the desired effect, and the 
fertility of the territory, which was was relapsing into desert, has 
been saved. St. Helena is rapidly becoming a mere rock, the 
woods which once clothed the bill-sides having for’ the most part 
disappeared, The changed conditiona which are threatening the 
scanty population with ruin and extinction, date from the introdue- 
tion of guats into the island. Any country overrun by goats will 
soon be in as hopeless a condition as the Australian pastarages 
which have been destroyed by the plague of rabbits—(Indian 
Agriculturist.) 


Match Manufacture in Japan. 


Of all the industries which Japan bas borrowed from abroad, 
that of match making has been the most successful. The first 
match tactory was established in 1876, and by 1880 the demand 
for the foreign article had considerably declined, while Japanese 
matches were exported to the value of £58,582. There was a 
decline during the next few years, but in 1886 the industry re- 
eovered itself, and the export of matches in that year amounted to 
£63,000. Since then the trade has steadily increased, and though 
prices had considerably fallen meanwhile, the export in 1890 was 
worth nearly £286,000, The export trade is chiefly to Hong 
Kong (80 per cent.) and the Chinese Empire (17 per cont.) It is 
almost entirely in the hands of Chinese merchants, who place 
orders with the makers and atrange labels for the boxes. The 
operatives employed belong, a8 a rule, to a very poor class. The 
men are paid from 2d. to 7d., and the women from 1}d. to 4$d 
per day.--(Timber Trades Jowrnal.) 


Wo wonder that this tadustey hes never yet been serionsly taken up in 
India. It cannot be the wood that {a wanting, for Himalayan fir wood can’ be 
delivered in the plaine at 8 aa. per cubic foot, or lows, It must be the difficulty 
of getting the sulphur or the phosphorus or both. 


Ps Hon. Ep. 
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The Preservation of Logs. 


A new method of impregnating logs with zine chloride, in 
order to preserve them, is now in use in Austria, being known as 
the Pfister process. The timber is impregnated in the forest as 
soon as possible after it is felled, The zine chloride solution has 
a specific gravity of 1-01 and is forced into the thick end of the 
log by a force pump. To this end, an iron diso of suitable 
diameter and furnished with a cutting rim is forced into the end 
of the log and secured by clamps. The time required for this pre- 
liminary work is three or four minutes for each log. After a 
pressure of two or three atmospheres has been maintained at the 
thick end of the log for a few minutes, the sap begins to exude at 
the opposite end and finally a weak solution of zinc chloride comes 
through, showing that the operation has been completed. About 
2 gallons of the solution are required per cubic foot of timber 
treated. ‘hough rapid, tha process does not appear to distribute 
the solution so uniformly as other methods—( Ibid 1). 


The Influence of Forests on Water Supply. 


Does cultivation and protection of forests cause an increase 
in rainfall? The reply of Mr. Henry Gannett, as published in 
Science, does not tend to confirm the generally admitted opinion 
on this question: whilst the statistics collected by this scientist 
have the more ‘value, in that they refer to extended tracts in 
which the conditions of the country and the climate, both before 
and after changes in cultural treatment, are perfectly well known. 

His observations extend over— 

1,—An area of prairie lands in the State of Iowa in the north 
of Missouri, in the south of Minnesota, Illinois, and partly in 
Indiana. This area, measuring about 168,000 uae miles, was 
formerly entirely covered with grass, but during the last 30 years 
Jarge portiona of it have been aftorested, 

I1—The State of Obio, with an area of about 58,000 square 
miles, formerly entirely covered with forests, of which at the 
present not one-tenth oxista. 

III—An area of about 18,400 square milea situated in 
Massachussetts, Rhode Island, and Connecticut, which was densely 
wooded before its colonisation by Europeans, After the almost 
total destruction of these forests, about one-half of the area has, 
since 1860, been re-afforested. 

_ If the removal of forests produces a decrease, and afforesta- 
tion an increase, in the rainfall, the result of observations extend- 
‘ing over a long series of years should show in the fitst instance 
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an increase in the rainfall, in the second adecrease, and in the 
third a decrease up to 1869, and an increase after that date. 

But the statistics collected by Mr. Gannett show that in these 

rairie lands an increase in the area under forest has not only not 
Boon followed by an increas in rainfall, but by an appreciable 
decresze, In the second instance, that of Obie, a decrease in 
rainfall bas indeed been proved, but this decrease is so insigni- 
ficant that it cannot be seriously advanced as a conclusive proof 
of the unfavorable effect of disafforestation. The results of statis- 
ties collected in ‘the third instance, that of Massachusetts, also do. 
not tend to confirm in any way the generally accepted theory, for 
up to 1860 it is shown that there was an evident increase in the 
rainfall over this area, reaching 2 maximum of 2°8 iuches annually, 

Mr. Gannett also investigated the question as to whether the 
cultivation of land denuded of forest growth resulted in influenc- 
ing the rainfall ; but the result of these investigations proved that 
no increase or decrease had occurred, 

In writing generally on the causes of atmospheric phenomena, 
we have replied to the often put question which forms the 
title of this article long before Mr. Gannott wrote on the subject. 
In this periodica! some six years ago we said “that forests do not 
f produce tain, but that they play the important part of storing 
‘it up. 

As far as concerns Algeria, we have arranged the observa- 
tions registered at various meteorological stations in the pro- 
vinces of Oran and Constantine, and these observations, extend- 
ing over a period of 25 years, refer to large areaa covered with 
forest, adjacent to othera which are entirely free from forest 
growth ; and whilst the areas are not to be compared with 
those reported on by Mr. Gannett, yot the results of the obser- 
vations ara very conclusive. 

The region where the rainfall observations have most 
interest for the Forester, is bounded on the north, between Bougri 
and Lalalle, by the Mediterranean, on the east and west by the: 
valleys of Summam and Sezbouse, and on the south by the 
high plateaux forming the water-shed between the sea coast and 
the desert of Sahara. This tract is in area about 47,000 square 
miles ; and thovgh no regular re-afforestation works are being 
carried out, yet the closure of large extents of forest and pasture 
land against the destructive action of the natives may almost 
be regarded as having a similar effect. 

Tn spite, however, of these protective measures, many 
thousands of acres have from 1850 to 1875 been burnt over, 
and it is especially in these burnt areas, when compared with 
others successfully protected, that the rainfall statistics have the 
greatest significance. 

These statistica show the following results :— 

I—Thgt nearly the samo amount of rain fell anoually 
before and after removal of forest growth, aud before and after 
re-afforestation, 
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IL—That totally different effects are produced by the 
‘annual rainfall before and after remova} of forest growth, and 
before and after re-afforestation. 

During the summer following the removal of forest growth 
the spring level beging to fall, and the following year most of 
the springs dry up. 

‘0 consequence, the water-courses cease to be permanent 
and become intermittent, being transformed, during actual rain- 
fall, into impetuous torrents, which cease to flow during dry 
weather. 

The valley of Oned-Guebli to the north of the province of 
Constantine, furnishes a remarkable instance of this. 

Thie immense valley is divided into two portions by the 
river of the same name, and the western side includes the densest 
forests of this regiop, whilst the eastern is almost entirely 
denuded. ‘ 

During eight years of topographical research in these 
mountains, we have invariably remarked that during the winter, 
when heavy rain falls persistently, often for weeks ab a time, 
the floods in the water courses from the Western or wooded 
side rise slowly, and rarely overflow the banks, and even after 
tropical rain storms, which are frequent, the water remains cleat, 

On the eastern or denuded side, however, thia is not the 
case. Scarcely has the rain commenced, wheu each small ravine 
becomes a torrent, which rolls down gravel, boulders and rocks, 
and overwhelms tho neighbouring fields; whilst the muddy 
water passes npily on, arrested by no vegetation, conferring 
ho benefit on the country it traverses—to leave behind, on the 
cessation of rain, nothing but dry and rocky ravines. 

There is, however, no need to expatiate on the disastrous 
action of rain in mountains and unwooded countries, it being 
too well-known. 

At the same time, well-informed peeple have frequently an 
exaggerated idea of the value of mountain forests, attributing 
to them other virtues than those which they possess. The 
virtues they do possess are the power of storing ap the rainfall, 
and thereby regulating the flow of water-courses and springs, 
and they are entitled to respect, 

Our rainfall observations are extremely interesting in 
reference to forests which have been destroyed by fire; in such 
forests, the annual rainfall remaining uachanged, the springs 
dry up and the water-courses become dry ravines. 

‘e need not be content with contemporaneous evidence ; 
we can also bring valuable witness from the past to the truth of our 
aseertions, About 10 miles to the weet of the road from Cons- 
tantine to Batna there is a horse-shoo shaped mountain range, 
with its convex towards the east. This range is named Dj fel 
Anonda by the natives of the oountry. ‘The inver slopes of thie 
horseshoe wete formerly thickly wooded; a fact proved by the 
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ptesence of stumps of: oak trees, These stumps, deeply charred 
and rooted in soil thoroughly baked by the fire which destroyed 
the trees themselves, have hitherto resisted the «decomposing 
effects of time. An enumeration of the stumps shows former 
growth of about 60 large trees per acre, and in the centre of 
this magnificent forest there are the remains, in hewn stone, of 
@, gigantic tank, and issuing therefrom a broad aqueduct, trace- 
able in its ruins for several miles. To-day the soil of Djebel 
Anouda is one of the most arid in Algeria; in former days, a 
strong spring existed, its water-supply atored and protected by 
ae aturdy forest growth. 

In concluding this short paper, we would like to add that, 
though the extent of the areas under our notice cannot compare 
with those observed by Mr. Gannett, on the other hand our 
rainfall stations are much closer to each other than those under 
Mr, Gannett’s registration. Of 44 such stations erected by the 
Government of Algeria, the four which enclose the tract of Oned- 
Guebli have been most useful to us, It is this tract of country 
that the observations above recorded refer to, and these obser- 
vations lead us to the conclusion that “the asalutary influence 
* of forests in storing atmospheric humidity is irrefutable, but to 
‘enable them to store this humidity, the atmosphere must firat 
‘contain i,—L. Panquen, in Révue des Haun et Forts.” 


Alaskan forests. 


‘The whole of the south-eastern portion of Alaska lying wes- 
terly ot the coast-range of mountains is a dense forest. 

One of the peculiarities of Alaska forest scenery that first 
impresses the observer, is the lack of variety which it presatte, 
The whole forest area is composed of less than half-a-dozen apecies, 
and these, for the most part, are evergreen trees, The Hemlock, 
White Spruce, and Arbor-vite are the moat prevalent—so prevalent 
that few would perceive there were anything else. The Hemlock 
Spruce to the common eye, would appear to be the sante ag our 
eastern species, Abies canadensis, but the botanist notices a dis- 
tinction, and names it Abies Mertensiana. 

English botanists endeavour to honour their Prince Albert 
in the same way, and in some of the catalogues of Pacific trees 
it figures as Abice Albertiana Tho White Spruce, though resemb- 
ling the Eastern, is also distinct, and called Abies Sitchensia, 

+ bocaueo the Russian botanist who first named it found the trees 
in the vicinity of the Russian settlement, Sitka. The Arbor-vite 
js there called Cedar, and is again different from the Arbor-vite of 
our Eastern States (Thuja occidentalra), by its paler green tint, and 

~ by the endtmous size to which it grows, On this account, botanists 
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have named it Thuja gigantea (Lobbii of English gardens), The 
Douglas Spruce is found here and there, as is also the twiated Pine, 
Pinus contorta. ‘There are said to be others here and there which 
T did not see. In a general way, we may aay that the three firat 
named make up the forests of Alaska, Among the deciduous trees 
the Oregon Birch (Betula oregona) and Alder (Alnus viridis), 
make fine trees, and often form dense woods on river bottoms, or 
along the wake of receding glaciers. Then there are a few stroug- 
growing Willows, aud these together make up practically the 
arborescent growth of Alaska, Now and then on the high ridges 
would be a solitary specimen of the Canoe Birch, Red Maple, and 
“Elder-leaved Mountain Ash, indicating that east of the mountain 
ridge they might be found in quantity; and among the driftwood 
along streams, trunks of Populus canadensis, one of the Cotton- 
woods, would occasionally be seen, so that somewhere they may be 
found in some numbers. 

Unfortunately, in the matter of timber, the Alaskan forests, 
as far as I saw them, are of little value. The trees growso thickly 
together that, so far as the soilis concerned, they starve one an- 
other, and good logs would be very rare indeed. One can scarcely 
imagine from usual forest experience how closely these trees are 

acked together. I and my wife undertook to walk 4 miles by an 
fadian trail through one of those woods to a point where we might 
head off our vessel. So thick was the mass of vegetation on each 
sido of us, the path being wide enough for one of us at a time to 
travel single file only, that we could not have seen a bear 10 feet 
away from as, and vnly for the sifle carried by the good Presby- 
terian missionary who piloted us, we would not heve trusted 
ourselves amidst the jungle of foliage which made up these Alase 
kan forests. 

One reason for the dense covering of the land with trees is 
the favourable conditions for seed germination aud the apparent 
scarcity of secd-eating creatures, The warm temperature given 
off by the sea of Japan, which comes up south-westerly to break 
against the Alaska shores, ineets the snowy-cold of the mountain 
peaks, condensing the moisture, so that the surface of ground—or, 
indeed, anything else—is never absulutely dry, aud every seed that 
falls to the earth has a chance to sprout and grow, 


Torems, 


In the old Indian village were White Sprucea, 20 feet hight 
growing out of the cop of totem poles. These poles are themselves 
30 or 40 feet high, and seem to have been selected from the largest 
trees. ‘They are stripped of their bark, and have carved on them 
series cf likenesses of creatures, reel and imaginary, representing 
the genealogical descent of members of the tribe, It wasa curious 
sight to see the White Spruces, like huge Christmas trees, growing 
from the flat tops of these poles. In some cases the roots from 
these living trees had split the poles in their descent f the earth, 
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into which the roots had, in some cases, so thoroughly penetrated, 
that, should the poles finally rot away, the trees would probably 
on these stilts of roots continue to grow on as treea high up in 
the atmosphere. Nothing but a climate continually saturated 

* with moisture would permit of a seed sprouting, and the tree 
continuing te grow out of the top of a pole in this manner— 
(Gardener's Chronicle). 
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Teak Cultivation in Java. 
By W. Buurman, Forester.* - 


The duties of Foresters in Java and Madura are partly set 
forth in the Government Gazette of 1874, No. 110, Article 61. 

Part 4 contains the short but important phrase, “They (the 
foresters) have the custody of the forests and their preservation 
according to forest science.” Nothing more need be added, for 
every forester knows what these words imply. The forester has 
often to adapt his methods to local circumstances, he should not 
therefore, in the preservation and cultivation of teak, be bound 
by hard and fast instructions in regard to the technical part of his 
work, . 

It ia my intention to call attention to the most practical 
methods for the preservation of teak forests ; methods that ars 
based on long experience. 

There are many ways of regenerating the forests either by 
natural or artificial means :~-Natural, by the spontaneous shedding 
of seed in the forests or by the springing up of stool shoots, 
Artificial, by planting up ground with seedlings procured from 
neighbouring forests or from nurseries. 

Although the former is the less expensive, yet the results 
from it do not seem satisfactory, and so, without the interference 
of the State it will ever be, for the following reasons. 

‘The teak forests are worked by denuding certain tracts of 
known extent of all valuable timber yearly.. To secure good 
seasoned timber, the trees are girdled one or more years before 
felling, the girdling being done in the months of September 
and October before the rains commence ; very soon after this, the 
trees shed their leaves and portions are exposed freely to light 
and air. 


* 


“Tranelation of a pamphlet ‘ DeDjaticultnur’ kindly commantcated by 
Herr Koordera, Consorvator of Foresta in Nethertands India, and tronalated by 
Dr. Slym of Moulmein, late Deputy Conservator of Forests, towhom our best © 
acknowledgments aredue. ~ 
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In the beginning of the rains, the seed which had been shed 
and which lies on the ground, begins to germinate, while the 
sesdlings which had sprung up the previous rains, grow and 
become stronger, but the undergrowth of shrubs and weeds aleo 
spring up and flourish to such an oxtent that they either suppresa 
the young trees and seedlings, or in many instances entirely kill 
them off. A few saplings strong enough to struggle successfully 
against all these difficulties, are, in the dry weather, destroyed 
by jungle fires or often by the careless felling of trees by wood 
cutters, 

The present system of working the teak forests being thus 
unfayourable to natural reproduction, the renewal of forests by 
natural means entirely, remains in these countries for ever an 
impossibility. 

It may be urged that in giving contracts for the working of 
the forests, stipulations might be made with the contractors for 
planting up; bnt as this would impede their work, it would be 
sure to fail. On the other hand, with State exploitation of the 
forests, the forester becomes the exploiter; and, in the replanting 
and preservation of the forests, it can be left to his judgment as 
to what methods he had best follow. 

Under present circumstances, the planting of teak is the only 
mode of renewing overworket! and ruined portions of the teak 
foreste. 

Planting of teak hae engaged the time and attention of 
foreaters for many years, But it has not always been attended 
with success, The reaults, on the whole, with the exception of 
two districts, haye been only partially successful, 

Asarule, the planting of teak in old teak forest will be suc- 
cessful. 

The abovementioned failures must have been the reault of 

lanting in over-worked parta of the foreats. At leash this may 
be one explanation of it. The favourable reaulis which have 
attended my ten years of cultivation in the forest districts of 
Tegal-Pekalongan, as well as this yearin the residency of 
Semarang may make a description of the work which showed such 
excellent results useful, 

The ground for the planting of teak is prepared in September 
and October by clearing it from all weeds and shrubs, and b 
burning the old tree stumps 80 that they can throw out no fresh 
ahoots. 7 

After this, the ground is laid out in rows for the reception of 
the one year old seedlings, Then, as soon as the rains aet in, the 
collection of young plants from the neighbouring forests is com- 
menced, It is necessary that holes for the plants be dug previous- 
ly at aa amall a cost as possible, for this it is enough that the 

ound should be opened only sufficiently to receive each plant, 
a should Se mentioned that young plants for this purpose should 
not have more than four leaves and be strong and sound. 
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After the ground has been opened and the plants Rt in, the 
holes should be filled up by hand aud pressed down, On marshy 
ground, the rows are raised so that there ia sufficient drainage 
between them to keep the soil dry, 

In this way the planting is soon finished and the clearing and 
preparing of the ground between the rows commenced. All 
planting should be concluded before the middle of January. 

‘As soon as the young teak plants are in the ground the 
space between the rows should be cleared from all weeds, shrubs, 
and roots, The débris should be removed or betier still, is may be 
buried in the ground and so serve as manure toa certain extent. 

‘As soon as the ground is thus prepared, the planting of 
different kinds of fruits and vegetables between the rows of young 
teak plants is commenced. These fruits and vegetables are plant- 
ed in rows leaving sufficient space for looking after the young 
teak and allowing access of air and light to the same. It is of the 

atest importance to keep the fruit trees at such a distance 

m the young teak plants a8 to ensure the latter not being 
overshadowed by the former, a thing which ia particularly likely 
to happen with the Ketella pohon (tapioca). A plant that has 
been suppressed during growth can be told at @ glance, ite trunk 
is weak and slender and the leaves lie in funnel shaped form 
against the trunk, Suppressed plants are always backward in 
growth, even after the cause has been removed, 

As soon’as the fruit trees and the young teak have reached 
a height of 20 centimetres, the earth is renewed. 

The rows are thus kept up and are also carefully kept clear 
of all weeds till harvest time arrives, 

After the harvest, the stalks left are pulled out and put down 
in rows by the sides of the teak plants which derive some little 
advantage therefrom. 

Following this, the ground between the rowa of the young 
teak plants is renewed and made ready for the planting of the 
different kinds of fruit trees, &. This work takes till the month 
of October, by which time the young teak has become high enough 
to be left alone. 

It can be understood that the cultivation of teak ou this 
method by daily labour would be rather expensive ; therefore it 
is done by contract, the contractor receiving a certain sum and 
having the use of the ground between the rows of teak. 

In this way the contractor having an interest in the oultiva- 
tion, it follows that the better he looks after and tends his garden, 
the better is the harvest, and the young teak profits thereby. It 
js almost incredible how well teak succeeds, cultivated in this way 
and the method cannot be too strongly recommended, 

Land with average soil can only be cultivated for one year ; 
no more planting can be done on the same ground and the con- 
tract is closed. . 
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As soon as the yearly Government grant for this work has 
been sanctioned, contractors are sought for and verbal arrange- 
ments made with them. 

The conditions entered into with the contractors are, the 
payment of certain sum per acre by Government. This pay- 
ment varies in different parts of the country, The contractor 
has to bring his own tools, also the fruit and vegetables he 
intends to plant between the teak rows. 

And lastly he agrees to keep in good order the whole of the 
plantation till the teak cultivation is com leted ; and further, if 
required by the forest officer, to stay another year. 

The sum agreed on is paid in four instalments in the presence 
of witnesses, the first instalment being received by way of an 
advance in September or October. After the rows planted with 
teak are completed end the ground between the rows planted up 
with fruit and vegetables, the second instalment is paid. 

The third instalment is only paid after the first harvest. All 
unsuccessful seedlings have to be replaced and all the plante to 
receive new earth, while the ground has to be planted up with 
vegetable and economic planta. 

It is desirable that, for the second planting between the rows 
of the teak, those shrubs or herbaceous plants should only be used, 
which will not overshadow the young teak which, at that period, 
requires the warmth of the aun. Should all this work be accom- 
plished within the time stated, then we can make certain that by 
she month of June the teak plants, havinga strong development 
of leaves, will have attained at least the height of 1} metres and 
be strong enough to stand the dry weather during the following 
months. 

Care should always be taken during this time that the 
ground is well looked after and that the young teak, as well as the 
trees planted between, receive fresh earth regularly. 

‘hus the plantation remains till October, when work between 
the rows begins, no renewed planting however being dons. 
- The plantation is now cleared of all weeds, the ground is 
well opened up and the young plants receive fresh earth, and 
now the fourth and last instalment is paid, 

The plantation can now take care of itself. It is possible 
that some undergrowth springs up but the young teak trees will 
goon overshadow thia and in two years time, the sunlight will 
not be able to reach the ground. 

I wish here to pause for a moment and consider the materials. 
for planting, the method of planting, and tho crops raised. 


PLANTING MATERIALS. 


: These are the fallen seeds and the seedlings found in the 
forests whjch are utilized for the purpose. Should the tract of 
land to bé brought under cultivation be too|far distant from old 
teak forests, then nurseries must be established so as to procure 
young plants. ‘ 
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The seedlings should be ready for planting in the months of 
‘November aud December, that is, in the beginning of tho rains, 
procured either from the forests or from nurseries. The produc- 
tion of seedlings is assisted by setting fire, in the months of July 
and August, to the forests. The fallen seeds by this means get a 
good roasting whereby their germinating power is facilitated, 

The heat chars the outer corky covering of the seed and the 
outer skin of the kernel is opened, thus causing ® speedy ger- 
mination. 

The setting fire to the forests in the east monsoon solely 
for the above purpose, is seldom necessary, as they are usually set 
on fire at that time of the year by the neighbouring population. 

In extraordinarily wet years the firing of the forests during 
the east monsoon becomes impossible, when it ia advisable to 
collect large quantities of seed, to roast them and then to throw 
them broadcast over the ground in the foreste. 

The above described method of planting is simple and entails 
the least expense. . 

Wich regard to the favorable results obtained in Tegal and 
Beksloonst and since 1882 in Samarong, I have, in overworked 
forests, also in land near forests, not made use of any nurseries. 
Nevertheless, in some instances where cultivation was, as regards 
ruined lands, far from any forests, nurseries were necessary, 

In such cases, the first thing is to procure good seed. e 
and sound seed which, having well ripened on the tree, falla of 
itself, should be chosen. 

The collection should take place in July and August. About 
September the seed should be put down near the ground intend- 
‘ed for the nursery and covered up witha layer about 4 a foot in 
thickness of alang-alang grass. This should be set on fire and 
when the grasa is burnt out, to prevent the seed being entire! 
consumed, the mass should be stirred about till the ashes are cold. 

The charred seed should then be wetted, and while web, 
planted out in rows at a distance from seed to aced of 14 hands 
and put in to a depth of 8 inches. 

‘he ground intended for the beds should be well dug up and 
worked to at least 14 feet in depth, and water daily poured 
‘briskly over it. 

he planta hegin to germinate from 4 to6 weeks after 
sowing, and at the beginning of the rains are of a sufficient height 
for traneplanting. The covering of the beda is not required 
longer than until such time as the seed germinates, when the 
young plant needs the warmth of the sun. 

‘hen the time to transplant the seedlings arrives the youn 
plants are taken up, by tho cultivators, with a clod of earg 
attached to them, out of the forests or nurseries, conveyed to their 
destined places and there examined one by one by an experienced 
hand. It has been found that very young seedlings thrive bettors 
than older ones, thus seedlings with soft herbaceous stems aud 
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some four small leaves answer best. On the other hand seedlings 
with hard woody stems do not do at all well, always remaining 
stunted and a large percentage of them dying. 

Tn removing the seedlings from the nurseries, care should be 
taken that their hair-like roots are not injured. Transplanting 
into the rows should not take place before 4 P. M. so that the 
young plants shali have the benefit of the rain, which usually 
falls im the evening, at once. 


THE SPACING OF THE PLANTS. 


With regard to the breadth of the rows in which the seedlings 
have to be put down, their distance from each other is determined 
by a consideration of the situation and quality of the ground and 
the strength of the seedlings procurable. hen the ground is 
dry and of poor quality, it 1s advisable to cover it up ag soon as 

ossible from exposure by close planting, When the soil is rich, 
broad planting is advisable. The principle to work an is so to 
cultivate and work the ground that the plantation may be com 
pleted and closed in as short a time as possible. 

As I remarked before, everything should be done to suppress 
the luxurious undergrowth in this tropical country by covering 
the ground in as short a time as possible The rows between the 
teak, whether made broad or narrow, will not be of much use in 
this. The only efficient course is to constantly keep clearing the 
ground and to do this in the least expensive way. The planting 
of fruit trees as done by the contractors, serves this purpose. 

In order to determine the distance between the rowa, whether 
or not @ sufficient number of contractors can be procured to work 
the plantation on the plan described above, is the first consider- 
ation, 

It ia generally understood that planters prefer the broad lines 
to the narrow ones and in thia respect the interest of the planters 
and that of teak cultivation is the same ! and therefore, it is a first 
condition that the distance between plants will not be so great as 
between the separate rows. 

In the first year, attention has to be paid to the growth in 
height of the young trees and by close planting and constant 
working of the ground this can be obtained. 

During the second year, the development of the branches 
‘begins, and in consequence of the closing up of the young forest, 
field labor in the plantation becomes impossible. 

The space between the rows must be broad enough to allow 
the cultivators room for one year’s cultivation, without their 

roduce being interfered with or suppresed by the teak. The 
Roast room between the rows that can be allowed is 3 metres, 
Should this space be curtailed, there is danger of the cultivators 
removing the leaves of the young teak plants so aa to admit light 
* and air to th® trees and vegetables they themselves are cultivating, 
This would, of course, interfere with the growth of the teak and to 
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prevent the practice, not only should the plantation be well 
watched, but sufficient room should be allowed the cultivators. 

The spacing most recommended for planting teak is 1 by @ 
metres that ia, 1 metre between the plants, and 8 metres between 
the rows. In unfavourable soil, the space between the plants 
should be increased from 1} to 3 metres. 

In the districts of Tegal and Pakalongan, I used various 
spacings ; the 1 by 3 metres giving the best results, 


fo notice was taken of the Government order prescribinga | 


spacing of 4 by 4 metres, Plantations made with this spacing are 
not easily completed and closed for as soon as they are left to 
themselves, the ground gets covered by alang-alang grass which 
catching fire and burning in the dry season, utterly destroys the 


young plants. 
THE CHOICE OF CROPS, 


It is understood that this connection between agriculture 
and forest conservancy has in view the attainment of a regular 
and cheap working of the land. 

In the choice of the crops, attention should be paid to thos 
which are most useful and afford moat support to man. 

Again, attention has also to be directed to the quality of the 


soil. 

For the first sowing, between the rows, maize (djagoong) is 
recommended, It is sown immediately after the teak plants are 
in the ground. Following the maize, tobacco is put down, the 
time for which falls in February, and again in September. 

The question however is that, considering the limited con- 
sumption of tobacco in the market, its importation from Europe 
and consequent easy procurability, will its cultivation on a grand 
scale be possible ¢ 

Tobacco to grow well requires a good soil, it cannot therefore 
be made use of in teak plantations made on poor soil. In the 
latter, the Ketélla pohon (Jatropha manihot) is atrongly recom- 
mended. 

This plant thrives well in poor soils and has the advantage 
over others of spreading and affording shelter to the ground, while 
on harvesting, it necessitates some labour, as the roots have to be 
extracted and the ground thus thoroughly broken up, The 
Ketella has a tendency to form airoag roots as well as a luxuriant 
leaf growth, which latter, indeed, if not seen to, will speedil 
intecfere with the growth of the teak. For tho latter reason, it is 
not: advisable to plant the Ketella too close to the teak. 

Tho Lombox and Teron are plants also recommended for 
planting in the rows. Both these plants thrive well in ordinary 
good soil and, with{constant working of the ground, a good harveat 
Ye certain, Also the Katjang-tjina (Arachis hypogea) is strong- 
ly recommended. It keeps weeds and all other undergrowth well 
down by its luxuriant leaf growth. : 
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The Katjang should also be planted not too close to the teak, 
else there will be danger of its interference with the growth of 
the same. This plant, like the Ketella, has to have the ground 
well broken up for the removal of its fruits. 

In conclusion, mention is made here of the Djarak (Ricinus 
communis). This plant is much cultivated by the natives owing 
to the fact of its requiring very little attention. 

It is not, therefore, recommended for cultivation between the 
rows of teak, 


Instruction in Forestry at Coopers Hill. 


After reading, in the March number of the Zndian Forester, 
the Editor's paper on the advantage of practical work in forestry 
education, I regretted that distance compelled me to allow 
several numbers to appear, before I could remove the impression it 
conveys to readers of the Indian Forester, that practical training 
is not amply afforded to the forest students at Goopera Hil, 

The object of my previous paper “was to explain why a term 
of preliminary practical work in Germany is not necessary for our 
students before the commencement of their course at Coopers 
Hill, and Mr. Gamble agrees in this, but thinks I wish to r 
practice to mere tours in the forests, all crowded into 
our third year; he also assumes the possibility of our men coming 
out to indie, “stuffed with theory, but incapable of replanting 
a bare hill-side, or of thinning an overcrowded compartment.” 
He wishes them “to learn practically how to thin forests, to 
make nurseries, to plant, prune and tend trees,” which can, as 
he says, be very well done in England, but he is afraid that such 
absolutely necessary instruction is neglected at Coopers Hill, 

It is unaccountable how he failed to notice my statement ; 
“that every forest school should have an area available where 
practical instruction muy be afforded in planting, suwing, 
thinning and other silvicultural operations, also in measuring 
trees and in estimating the contents of woods.” Why should we 
pay £800 year for 800 acres of forest, if we don’t set our atudenta 
to work there, as well asin our large forest nursery within the 
College grounds ? 


“Indiag Forester, Vol, XVILL, January No, p, 12, 
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During our first year’s course, exclusive of botanical excur- 
sions, one afternoon every week in the October and Lent terms, is 
devoted to out-door forest works ; observation of the mode of 
growth of trees in Windsor forest, or, in its proper season, nursery 
work or planting, in which every first year’s atudent takes his sharo: 
during the summer term, besides the above operations, one whole’ 
dey every week is employed in fire conservancy, or in making 
thinnings in our own forests or in visiting the neighbouring 
forests of High Wickham, Esher, Epping, &c, during the felliigs, 
when they are most interesting to study. 

Mr. Gamble, curiously enough. assumes that our students 
only visit the forests I have described, in their tthird year, when 
there would be danger of showing them too much at once, though 
I dietinctly stated that they see the Normandy forests in their 
first year, while our second year’s men work in the Windsor forest 
at thinning compartments of Scotch pine, and at forest estimation, 
description of compartinenis and preparing working plans, They 
will also visit the New Forest, or the forest of Dean at the end of 
their second year, Our third year’s men visit the German forests 
with Sir Dietrich Brandis, principally to see applications, on a large 
scale, of their training at Coopers Hill; they also prepare a work- 
ing plan in a selected German forest besides working with their 
own hands in the Schwartawald, at ‘thinnings, charcoal making 
and sliding timber down hill-sides with ropes and levers, and at 
other forest operations. 

How then, can Mr. Gamble have imgained that our men 
pen their first two years in theoretical studies, and only enter 
the forests in their third year, and that. we show them too much at 


once, and do not ground them in practical work. ~My contention , 


is for practical work and instruction work pari paseu with theore- 
tical instruction, and with a professor at hand to explain mattera. 

The necessity for such a method of instruction was soon dis- 
covered at Dehra Dun; before 1885, the Deputy Director of that 
school was in charge of a forest division. and only taught during 
the rainy season, and the studepts were distributed amongst tha 
forest divisions of the N. W-Provinces and Oudh to learn practi- 
cal work. Ax a necessary consequence, the divisional officers set 
them to do whatever was most urgent at the time, and they had 
little leisure to explain matters to the students, so that the latter 
kept on doing the same thing over'and over again, and made little 
progress ine general knowledge of forestry. In fact, under thia 
method, for them to see everything of interest in the forests of 
the Province, much more time would have been required than the 
12 months available in two working seasons, Dr, Schlich then 
found it necessary to set free the Deputy Director and Instructor 
at the School from all executive forest work, so as to enable them 
to teach silviculture, and road making, &c, in the forest. Is it 
likely thet he would now wish the Coopers Hill studgnts to learn: 
forestry merely in the class-room ? 

Mr. Gamble refers to certain obsolete methods of instruction 
or medical and engineering students, in which they learned 


872 
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practice firat and theory sfterwards, This has been entirely 
abandoned for the medical profession as the practical doctors 
killed off too many of their patients. As regards engineering, the 
famous French “Hbole Polytechnique, the Royal Naval College at 
Greenwich, as well as the Royal Engineering College at Coopers 
Hill, are all highly successful instances of scientific education 
combined with technical training. Numbers of men from all these 
colleges, besides holding most important posts under Government, 
have accepted lucrative appointments and partnerships in private 
engineering firme, which shows how highly such a training is 
esteemed now-a-days, George Stevenson and Brunel succeeded 
without good theoretical training, because they had immensely 
strong intellecta, and were without competitors of any great 
calibre, and they paid for the best mathematical ability available 
to work out their calculations, which they could not do themselves. 
‘Times have changed, and any ene now following auch a plan 
would waste his strength on drudgery, and hardly ever rise to any 
eminence. . 

A good scientific education is also now essential] for forest 
officers, and with the greatest possible respect for Scotch* foresters 
who have been tried in India, and for Mr. Thiselton Dyer's gar- 
deners, I contend that our corps d'dite of the Indian Imperial Forest 
Service should be trained on a different plan to the rough and 
ready practical one ; if, as Mr. Gamble says, “much of the best 
work of the Forest Department in India has been done by men 
who have never heard a theoretical lecture nor entered a Ger- 
man Forest,” why does he not persuade Government to put an 
end to the forestry instruction at Coopers Hilt and Dehra Doon, 
and go back to the more economical state of things which existed 
thirty years ago ? The fact is, however, that a want of proper initial 
theoretical training can rarely be srpplemented afterwards by 
study, as the work of administering the forests of India general! 
makes too great demands on the time of forest officers, and snl 
training is best absorbed by the young, and not by men who have 
spent years of their life at routine work, 

During my visit to the Nancy Forest School, last December, 
the Director expreesed surprise and regret that so little has been 
done in the way of original papers on Indian forestry, by the 
Englishmen, who were trained at Nancy for twenty years. thie, I 
believe to be shietly due to want of leisure, but some of our clever 
men may also think it wiser to reserve their energies forthe rou- 
tine of administrative work. Our countrymen are only too ready to 
take to the practical side of things, and to neglect scientific re- 
search, and the spur of the Editor of the Indian Forester might be 
used with advantage to counteract this tendency, not to confirm it. 


° 
“The canny Scotch finding that mero practice ie not eufficient, have uow 
got « Professor of Forestry to teach them. 
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Mr, Gamble speaks of balivage, estimation, recolement, and 
surveying coupes, as the extent of the practical work he did at 
HHaguenan. Do all readers of the Indian Forester understand 
these terms? They mean marking trees for felling, estimating their 
volume, and counting up the stumps of felled trees ; whilst survey- 
ing a coupe, or felling, does not differ materially from surveying 
any other area. There is a good deal of monotony about balivage, 
estimation and recolement, when ateadily followed nearly every 
day for cight months in the forests of a single district. Mr, Gamble 
doves not say a word about malting nurseries, planting, pruning 
and tending trees at Haguenau, I wae not made todo any of 
those latter operations; there, and got heartily sick of balivage and 
recolement, when the war of 1870 curtailed onr stay at Hagnenau 
by two out of the intended eight months. Monsieur Clement de 

irandré, of whage instruction Mr. Gamble speaks so highly and 
with whom I lived, and who was a most excellent and indefatigable 
forester, was taught at Nancy, on the plan of theory first and 

ractice afterwards, and I wonder how many of Mr. Gamble’s 
Ellow students who joined Nancy fresh from the Lycées, hava 
turned out bad foresters, owing to the supposed vicious system of 
ingtraction they were subjected to, The French Government has 
now even gone farther than formerly in theoretical instruction, 
no student comes to Nancy without having first passed through a 
two year’s course at the Heole Agronomique, and competed 
successfully against about 200 students of that school for admis- 
sion to Nancy, as a state forest student. As for the bias in 
favour of any particular system, if men are first taught by 
practical forestera, instead of by professors, I maintain that no 
comparison of aystems is necessary to induce such bins; it is 
sufficient that a student finds a hardworking, intelligent forest 
officer carrying out a particular system, with excellent results, 
for him to wish to apply the system elsewhere, even under cir- 
cumstances where it is not applicable. The French state forester’s 
rage for converting coppice with standards into high forest, and 
againat the selection system, artificial planting and low rotations 
with a view to high interest on capital, have prejudiced many an 
Indian Forest Officer against systems which give excellens 
resulta in certain European localities and are frequently applic 
able in India. 

Sir Dietrich Brandis has kindly written to me abouv my paper 
from a different point of view to Mr. Gamble’s, He writes, “ Aa 
for German students, I prefer the Prussian system, but as 
regards English students, the case is much stronger, not a single 
German student, who takes to forestry at Giessen, Tubingen, 
Karlaruhe, de, ia ignorant of the great essential features of 
forest management. With them, forestry is a matter of cowrse, 
they heliene in the necessity of methodical foreat management, 

+ because they have been accustomed. to it all their life” Hnglich 
lada will not take kindly to forestry, as a profession, wnlesa 
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they have realised what forest management on a large soale is.” 
Now that our students go regularly in their first year to the 
Norman forests, there can be no doubt that they do appreciate 
forestry on a large scale and the knowledge they acquire of the 
treatment of' these forests, gives usa firm basis to work upen in 
onr subsequent lectures, 
With reference to forestry inatrection at Dehra, I ain glad to 
see that silviculture has returned to its former place in. the pro- 
amme, which was alteredin 1887 against the wish of the 
rector, by the Forest Conference. Previously to that year, silvi- 
culture was taught in the forest, after the necessary preliminary 
instruction in botany and other auxiliary sciences. That practical 
forest work was thoroughly taught at Dehra, before 1889, may be 
gathered from ail the early school reports, and from a review in 
the March uamber of the Zndian Forester for 1889, written by s 
distinguished Indian Forest officer, who praises, “the thoroughly 
practical way in which forestry was taught,” and states, 
obviously after a personal experience of the lectures, “that Mr. 
Fernandez’ forestry instruction was of a character to stop the 
learwing of lessons by rote and to make the students think, 
instead of nerdy reproducing the teacher's work.” Tustruction 
at Dehra has always been largely of a practical nature, the 
students spending eleven months in the forest during their course, 
and it is satisfactory to hear that this continues to be the case, 
Whether too much theory may not be crowded into the eight 
months of two rainy seasons, is another question for the consider. 
tiga of the Controlling Board of the Dehra Dan Forest 
ichool. 


‘As this lotter has passed through my hands on ite way to Press, 1 feel 
obliged to explain that Mr, Fisher haa misunderstood a considerable part of what. 
I wrote in the March number, 

What I then wrote was not intended to have any special reference to 
Coopers Hill, but to disouss the impression which his paper in the January 
number had given me of his opinion on the general queation of ‘ theory’ versus 
x ice.’ Lf he or anyone elae has taken what I wrote to refer to the Coopers 

ill Coltego, I can only regret that I wrote eo clumsily as not to make it quite 
clear that such reference was not intended. I have naturally a very fair know- 
ledge of what is dono at Coopers Hill and my writing was intended to be purely 
general, As regards Dehra Diin, I quite fail to see how my words could be taken 
4s w comment on the past, and they most emphatically were not intended to be 
anything of the kind. Ihave far too much to do with the present to trouble 
myself very much about the past and I can only regeot that anybody should 
have imagined otherwise. 

I can only further regret that my friend Mr, Fisher should have made such 
a series of inferences from what I wrote, I shall not attempt to reply to them, 
but allow, as Editor, the present letter to close the discussion. 


J, 8, GAMBLE, 
Hon, Ep. 


‘ 
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Coorg and its Timbers. 


Perhaps before commencing a description of the more valu- 
able timber trees of Coorg, a short account of its «locality and 
topography will be interesting. A good many of my readers, 
doubtless, have somewhat hazy ideas of where Coorg is. I know 
-when I was ordered down here, I had to study the map of India 
before I was certain where I was going. Coorg ig a triangular 
piece of country in the S. W. corner of Mysore. It is bounded 
on the north and east by that State, on the south and partly on the 
west by Malabar, the north western corner being touched 
by South Canara, 

Ita topography is easily described, There ia a narrow flat 
strip of land along the eastern edge widening in the S. E. corner 
to about 7 miles broad, This strip is cut in two about two 
thirds of the length of the border from the north bya spur of 
the ghats which runs out into the Mysore country at Siddeshwara. 
The rest of Coorg is on the weatern ghats, the highest point in 
the Province being Tadiandamol, a noble hill forming part of a 
high range running paraliel with the South Eastern border. The 
height of Tadiandamol is 5,729 feet. The scenery in Coorg is 
very beautiful. To the lover of the hills, every gorge, every 
ridge presents some new pleasure to the eye, while in the east 
and north east, the cultivated plain, broken by park-like groves 
and well avenued roads, yields a milder scene. Again, in the 
depths of the forests in the South-East, yet a third variety of 
beauty is to be found. Here the giant stems are. mixed with 
dense leafy undergrowth and the rigidity of the forest tree, 
modified by the graceful wave of the bamboo. Every road through 
these forests presents vistas of great beauty and an artist would 
revel in Coorg for he would find a picture to hand wherever 
he went 

The climate of Coorg is so totally different to that of the 
plaing that it is not easy to compare it. Once the rain falls in 
April, it is, to one who has experienced the hot weather in the 
N. W. P. and Oudh and the Central Provinces, delightful. But 
there is the absence of the invigorating cold weather of those 
parts of India, which is a serious drawback to Coorg. Again, 
the very heavy rainfall in the monsoon makes the provincial 
headquarters anything but a desirable residence. Along the 
Eastern border the rainfall is much less, and not least among the 
noticeable points of this province is the extraordinary variation 
in the rainfall on the western and the eastern borders. This 
difference is as great as 200 inches, 

The tree vegetation of Coorg is sharply divided into deciduous 
and evergreen, The two classes intermix alon, athe eastern 
slopes of the ghauts but by far the greater area of Coste is covered 
with what may be practically called evergreen forest. For even 
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the deciduous trees which are to be found among them nearly alt 
over the district seem to alter their habit and so arrange 
their leaf-fall as to ever present a bare appearance. This is 
very noticeable in the figs, On the east, in the month of March 
andin the first part of April, the forest ie much in the same 
condition as it is in the Central Provinces at the same time of the 
year, but the middle of April brings with it heavy showers of rain 
and in a few days the forest is graen again, having been bare for 
but a short time. Indeed the leafing is so varied with different 
trees that the forest is at no time absolutely devoid of leaf. 

The best timbers in the deciduous forests are. 

Teak (Tectona grandis). 
Honné ‘Pterocarpus Marsupium). 
Bitd (Dalbergia latifolia), 
Matt{ (‘Terminalia tomentosa). | 
Nand{ (Lagerstroomia microcarpa). 

PAE SE. Arsantega (Adina cordifolia), 

Peay Kadiéla (Stephegyne parviflora’ 

Ulwé (Terminalia paniculate 
Ude (Bignonia xylocarpa). 
J&l& (Shorea laccifera). 
Nog& (Cedrela Toona). 
Bilwéré (Albizzin odoratissima ). 

Teak is, of course, the moat valuable, It is found in the larg- 
est size and quantity in the south east forest.—Nalkeri and Hotgat. 
Here it attains a great size and there are giants in these 
forests which owe their escape from the axe principally to their 
being too large for removal. These trees are, however, compara- 
tively short in the bole and do uot exhibit a really fine growth. 
Many of them are double stemmed, most are hollow and the 
younger trees are very crooked and ill grown. Teak is plentiful all 
along the eastern border but gradually decreases in size as we go 
north. Tous, Anekadu and Atlur Forests, at about the centre of 
the eastern edge, contain trees of moderate size, the ater 
number hollow and almost all badly grown, while Malambi, India 
and the other north eaatern forests, though containing much teak, 
possess no large trees, the growth being mostly large poles and 
third class trees. 

Teak practically disappears in the centre of the Province 
from below Kirajpet to the north-west corner of Mysore; and from 
the foot of the rise to Mercara, about seven miles from the 
eastern border, to well over to the west of that town, no teak is to 
be found, but it re-appears on the western slopes of the ghats 
overlooking South Canara where there iso finc teak forest, and 
again on the Cannanore Road. Here I one day came across a butt 
end of a tree which had first been dragged out by elephants. As 
I stood clese to it, I could not see over it and am 5 feet 10- 
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inches high in bare feet. There are probably some giants still 
existing in the more inaccessible gorges and ravines in these 
slopes of the ghauts, c 
The teak of Coorg ia a good wood but very liable to heart- 
shake in felling. ‘It would be worth while experimenting in gird- 
ling. The at statistics of yield that are available, comprise 
the export to our depéts on the east of the district and in Mysore. 
I find that during the past five years, the following quantities 
have been brought to the depét. 


1887-88 29,576 cubic feet. 
1888-89 40,138 do. 
1889-90 80,400 do. 
1890-91 81,890 do. 
1891-92 21,585 do. 


The fall in the quantity brought to the dep6t in 1890-91 is due 
to fellings having been stopped while the stock in the forest was 
being valued. There was reason to believe that much of the timber 
shown on our books had been burnt or lost. The natural repro- 
duction of teak in Coorg is not goud, and has to be supplemented 
by other means of growing trees. These are three in number; 
regular plantations, planting out in the forest and kumri, 
Dibbliy seed does not answer, the coarse grasa in the south 
eastern Toren killing the young plants. 

The only regular plantations which are extended are thosé at 
Kutampollé on the Cannanore road at the foot of the ghats, All 
others further north and east are practically failures and any con- 
tinuation of the work there bas been abandoned. The Kuttam- 

é plantations now cover acres, The system has been to clear, 

fell the area intonded to be planted and supply it from a nursery. 
In my opinion the resulis are not commensurate with the expen- 
diture. Pure teak plantations were long ago abandoned in the 
Central Provinces and judging from the appearance of the Kut- 
tampoilé plantations, I Should: say that pure teak does not answer 
here, even though the heavy rainfall and the great heat assist the 
growth, In November last when the surrounding forest was a 
wealth of leaves, those of the teak in the plantations had been 
destroyed by an insect. Every leaf, without a single exception, 
was a beautiful net work of fibres with the cellular tissue eaten 
out. The leaves had turned brown and from the top of the hill 
the planted areas were clearly noticeable, iiey being brown 
patches in the midst of the surrounding green, their edges being 
sharply defined. The growth of the trees, too, is not satisfactory, 
The stems have a sickly appearance, and I canuot but think that 
pure teak is a mistake. owever, the usual extension is being 
made this year, but in addition 1 am planting up a large area 
by clearing lines in the standing forest. These young plants will 
require looking after the first two years of their life and care must 
be taken that they are not suppressed by surrounding vegetation 
but the method is a very much cheaper one and it will, I believe, 
‘ 


i 
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prove a more efficacious way of stocking a forest. This second 
syetem is this year being tried in Nalkeri and Dubare on the 
eastern border. Our works have beeu much crippled owing to 
the failure of the crop of teak seed. But next yes it is hoped, 
will see this method of stocking forests more fully carried out. 

The third way of introducing teak is kumri. It is too well 
known to require description ; as yet there is only one kumri in 
Coorg. This is on th2 eastern border a little below ‘he middle of 
the same. It has proved another failure. Ten acres were given 
over to Kurumbers who sowed “raghi” and at the same time put 
young teak out. Owing to want of water the seeds were not put 
down ia the nursery till so late in the season that when it came 
to transplanting them they were still but little tiny planta, The 
cessation of the monooon caused them’to droop and when I last 
visited the field, after the April showers had caused the surround- 
ing forest to burst into green, there were only a few miserable 
little strugglers against adverse circumstances of the thousands 
which had heen planted. A small extension is being tried during 
the current year but its failure ia, I think, certain. The introduc- 
tion of teak by knmri in the ghat forests had long becn contem- 
plated. Kumriis much practised there but no attempt had been 
made to ntilise it for the planting of teak. However, this year 
Mr. Meiklejohn, the Commissioner of Coorg and myeelf, on a tour 
in the western ghats made a determined effort to induce some of 
regular kumri ryots to take to planting teak, Every one who 
has had to introduce a novelty into India knows how difficult it 
is to get’ the ryot. to take to anything which his grandfather had 
not done before him. The people in the ghat are very wild and 
uncivilised and it was only after much persuasion we induced 
them to agree to try one acre each. Tt was somewhat late in 
the season but | hurried up the supply of seed and everything 

romised a real start when all our efforts were rendered of naught 
By the pigheadedness of a Ranger and the matter will have to 
atand over till next year. It still remains to be seen whether 
this system is a success or otherwise. 
na country ao fully stocked with forest as Coorg, it is to 
teak and honné on the east and teak and one or two other trees 
on the south and weet that we must look for revenue and the 
Department should I-ve no effort to increase the growing stock 
of this tree. The gradual, and by no means slow, exhaustion of 
the Mysore forests, will render money spent on the propagation of 
teak well laid out; and teak still maintains, and will maintain, its 
pre-eminence among the timber trees of India. 

The next valuable wood in the deciduous forests is houné 
(Pterocarpus Marsupium), This is found in the eastern forests 
and extends considerably moce to the west than does teak. It is 
to be seenalmost up to Mercara itself, but is rare, if it exista at 
all, on the western ghats. ‘Though its market price is consider- 
ably lower than that of teak, it is in great demand, being much used 
for building purposes, “he D. in Coorg now use nothing 
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else and I never find decently sound houné lie on my hands in 
my depéte. 1t grows to a considerable height but rarely, if ever, 
attains the enormous girth that teak does, Its reproduction is 
somewhat ansalieGetory and small poles of honnd in most of our 
forests are congpicuous by their absence. It coppices poorly but 
as it is a very large seeder, it will doubtless assert itself where 
we can keep out fires, 

There is no need for me to enlarge on the excellent qualit; 
of its wood. Strong, elastic and durable for certain purposes suc! 


as beams carrying heavy weights, it is really more valuable than - 


teak; while its kino preserves it from damp and insects, The 
“guentitien brought to depét during the past five years are as 
follows. Ita price vatiea very much, but at present there is a 
great demand and I have sold honné for one rupee a foot but its 
usual price is ten annas, 


1887-88 ws 20,819 cubic feet. 
1888-89 “ « 29,067 do. 
1889-90 : aie ee ve 15.896 do, 
1890-91 oo we 15,882 do. 


Fellinga of honnd were stopped in the year 1890-91 for the 
‘game cause as given under " Teak,” But the stock in the forest 
was sufficient to supply the depéts with a fair quantity. 

The next on our list is Bité or Blackwood. Though this 
‘wood is used principally for furniture, there is a very large demand 
for it. It is so eminently ornamental that is is used for many 
purposes for which it would not be available where it wae not 
so plentiful, A graceful tree, it grows to much the same size 
as honné and is the constant companion of the latter in the 
forests, in the east and east centre of Coorg, Its habitat extends 
further into the evergreen forests that even hound, Its very 
great weight is 9 factor against its transport but there is a com- 

ensating fact in small logs being as utilisable as large ones. 
5, ‘ust dt present there isa heavy demand for Blackwood and all 
stock ‘cither has been sold or is likely to be disposed of. Its repro- 
-dution is good. Its. habit of throwing up auckers and coppice 
shoots gives it a great advantage over honné and if I can only 
enforce the syatem of felling flush with the ground, I hope to see 
our foresta well stocked with blackwood. 

Honné and Bité are much liked by coffee planters for shade, 
whereas teak is their béte noir, 

The quantities brought to depét are given below. The price 
of blackwood is generally from an anna to two anoas per foot 
higher than hound. 


1887-88 a 
1888-89 I not ate gn separately from other woods ‘in the 


1889-90 < 

1800-91... As a -1,458. “cubic feet. 

1891-92 ue ve , 8754 do. 
89 
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With Blackwood ends the list of deciduous trees which at 
onent fetch anything like decent prices in the market in Coorg. 
Macti (Terminalia tomentosa) is, in log only, used by cartmakers 
for the pole and body of carts. Asa pole it ia very popular in 
housebnilding. It is interesting to note the different uses to 
which the same tree is put in different parts of Indis and how the 
one tree is thought highly of in one place and is valueless in 
another. ‘his very Matti is never used, as far as I know, in the 
C. P. in cart building and the immature trees are considered so 
untrustworthy for building purposes that they are never used 
unless felled at a certain time in the year ‘here, and all over 
the Mahratta country, the “ Dindiga” of Coorg, the “ Dhaora” of, 
the C. P. and Khandesh (Anogeiseus latifolia) is the wood par 
excellence for cart axles, and, where procurable the Tinga, Tinnas 
or Tewas (Ougeinia dalbergioides) for cart poles. F 

Though there seems an undefined idea that Matti takes the 
pas in woods, still I am of opinion that the latter is really a more 
‘valuable tree all round than the former. It grows well and 
straight, is not ao liable to unsoundness as other trees, reproduces 
iteelf strongly and sustains adverse surroundings better than 
most trees. Its wood is easily worked and, provided it is not 
exposed to much damp, turns out excellently. In furniture it 
is. eminently useful and for beams, &c., makes a good material, 
In appearance this tree is twin brother to the Kahu or Arjun 
of the C. P. and Upper India (Terminalia Arjuna) and it was 
not till Ehad been about my forests sufficiently to know that 
this latter tree is rare in Coorg, that I could disabuse myself of 
the belief that the Mattia I saw were Kahus. 

The remaining trees mentioned in my list are used for build- 
ing“Burposes and are mostly cut as poles. Coffee is transported 
in’-bags, we therefore have not here to solve the problem of a 
suitable wood for boxes which gives such trouble to those whose lot 
is.cast in tea growing districts, But there is a peculiar interest 
in the Noga ( Bedrela Toona). Every reader of this journal knows 
how valpable the wood of the Tun is considered in Upper India 
but here it is practically unsaleable. It grows to be a magnificent 
tree, often in the ghats being the largest in the forest. But 
the timber, as an an article of commerce, is unknown, I was 
disappointed in the attempt made to have the wood tested as a 
material for furniture but I hope, before long, to discover whether 
the wood is as good here as in the North West Provinces. The 
quicker growth may possibly affect its hardness und the wood 
may not be of the quality itis further north, where the growth 
is slower, but I may be able to tell you the result of my experiments. 

The detailed description of WWvergreen trees must be put off 
till next: number. 

: ° 
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Useful Maxims for Tree-planting. 


In making plantations, if you wish your plarits, whether th y 
be forest trees, fruit trees or others, to prosper and develop well, 
plant them on a level with the ground, 

, Forest trees spring from seed which has fallen on the unculti- 
vated ground which is often hard, covered with herbs, or other 
plants, and seldom so well adapted to receive the roots 
as the holes in which artificial sowings are made. All the 
conditions in forest are generally less favourable, except one and 
that is that seeds rest on the ground. 

Take for example large trees of any species. The strong 

rotruding roots which have come half out of the earth at their 
Pirch, at their point of attachment to the trunk, do not these 
show what position is natural and necessary to them with reference 
to the surface of the soil ? 

Trees burird’ beneath mounds of earth, offer a proof of the 
reverse. They either die or languish until they are able to 
establish a system of surface roots and by that time the old ones 
are dead, the reason being that roots require air just as much as 
water and nutritive materials, 

Asa rule in planting trees, a hole is ‘made moro or less deep, 
the root of the plant in placed in this and then the hole is filled 
with soft earth. The collum of the root is already below the level of 
the soil, and gradually the soft earth shrinking and becoming more 
compact, sinks down, and the collum, as well as the roots, sink with 
it to some 6 or 8 inches below the surface of the ground. Ere long 
it becomes necessary, that is in two or.three years when the worked 
up soil hes again @ hard, for the roots to raise their extre- 
mitics in order to live, or for new roots, not so good as the 
ald ones, to develop above these latter. 

The success of planting on ridges, recommended for wet soils, ia 
easily explained and shows clearly the advantage of surface plant-: 
ing which is general. In planting, therefore, wherever possible, i 
deep holes should be made, but these should be refilled with’ 
pulverized earth pressed dowa a little with the foot before the 
plants are placed in them, This earth will then retain moisture 
well and this will rise gradually as the surface soil dries and asaure 
the success of the transplant. The roots of this latter should not 
be placed deeper than the surface of the soil and in covering them 
with a smal! heap of the best earth available, instead of pressing 
this down to the bottom of the hole as is often done, the roots of 
the young plant should remain undisturbed and the gradual 
sinking down of the pulverized earth will slowly bring down the 
collum of the root to the level of the soil. y 

This method is always applicable. One may see quite youn; 
planta of Spruce Fir, for instance, which have been deeply buries 
in the soil, linger for ae much as 10 years before beginning to 
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increase in height. How is it possible that the roote of such a 
tree, which are essentially spreading roota, should develop at a 
depth of & inches below the surface? If the transplants are of 
large size, whether fruit trees or forest trees, before filling the 
hole place in it a proper support and do not fix the tree until 
you have arranged to support the collum at a fair height above 
the soil, Trees planted thus with the collum 6 or 8 inches 
above the level of the soil succeed astonishingly well. Tn rocky, 
hard or unfavourable soils, surface planting is absolutely essential, 
the future success of the plant is thereby assured; whereas it the 
roots are buried in the rock, in holes or among stones, they will 
die off sooner or later, The precautions to be taken in urder to 
favour the re-growth (such as covering with grass, moss or atones) 
are well known and perhaps less important, Surface planting 
meets every case, even the most dificult. 
Finally, make experiments. Take a number of similar sub- 
jects, plant them, some with the collym 8 inches deep, the reat 
with it 8 inches above the level of the ground, and note the 
development of each, the results will prove the truth of what is 


atated above, 
©. B. in Révue des Eaux et Fortis 
of February 10th, 1892, 


320 F MANILLA HEMP. 


Number of Species in the Java forest Flora.* 


We have received from M. Koorders his pamphlet which 
shews that there are 975 species of plants in Java affording forest 
treee, taller than 5 metres und with slem diameters of more then 
10 centimetres. These 975 species belong to 891 genera and 
76 families, As might be expected, the chief families are Legu- 
minoew, Urticacess and Euphorbiacez, but there are also many 
genera in Sapindaces, Rubiacess and Anonacem. 


*Bijdregen tot de kennia der Boomflora van Java, door 8, H. Koonders, 
Hontvester. 


Manilla “Flom. 


We have before us, one in the Révue Agricole “of Mauritius, 
the other in the Journal of the Calcutta Agri-Horticultural 
Society,” two short accounts of the cultivation of Musa, tertilia, the 

lant that yields the well-known manilla hemp of the Philippine 
Telands, ine is by the English Consul at Maniila, and the other 

ablished by the Gavernment of India, and appearing in the 

fournal of the Agri-Horticultural Society of India, ie a report by 
the Extra-Assistant Superintendent of Port Blair, 

It appears that the plant requires a rich soil thoroughly 
weeded, and a heavy rainfall ; it grows better on slopes than on 
level ground and soil of a volcanic origin suite it best, The 
re plants.are put out from 8 to 10 feet apart and about a 
foot deep in the ground. 

Tn about three years the plant will be in full bearing, and 
it reproduces itself by suckers for 15 or 20 ycara, after which 
time e new plantation should be made on fresh soil, 

The two reports do not agree as to whether the stems should 
be cut before fruiting takes place ; one saya they should on no 
account be cut down before they fruit ; the other says that if the 

ants are allowed to bear fruit their fibre yielding qualities are 
lost. 

The value of the fibre depends chiefly on the careful manner 
in which it has been dried, the sun and wind being the chief 
elements to consider, and rain being avoided, as the colour would 
be iled. 

t is calculated that one acre of plantation will yield from 
Rs. 100 to Rs. 110 per annum, from which must be deducted the 
cost of cultivation, manufacture and packing. The cultivation 
of this plant which is chiefly conducted by Spaniards, is lucrative, 
but the conditions of living in the country are hard and a 
stranger would experience mauy obstacles and difficulties at the 
outset, We gather that it is intended to attempt growing the 
plant in the Anddman Islands. £ 

AS. 
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A trip to Bara Bangahal 


16th May.—Dharmsala to Palampur, 22 miles along astony 
road skirting the base of the Dhaulé Dhér Range which forms 
the boundary between the Chamba State and the Kangra District 
and which is covered with snow during 6 to 8 months of the year. 
The first DA&k bungalow en route is Da&dh, a tumble-down old 
building overlooking a deep ravine which is crossed by a ricketty 
bridge, About two miles beyond this, the road passes through the 
Gopalptr Tea Estate, one of the most picturesque gardens in the 
Valley, situated on the undulating lends below the Pattyar ridge, 
which is thickly covered with Pinus longifolia with a quaint 
old Fort on the top, At Gopalpur, the weary traveller, be he 
friend or stranger, will ever reccive a warm welcome from its 
hospitable Manager. Palampur, the head quarters of the Tehsil, 
is an exceedingly protty little Station situated in the middle of a 
Pinus longifolia forest which is cut up by the many slate 
covered buildings dotted about overit. An exceptionally pretty 
little Church, and well kept churchyard, a dak bungalow, and 
Sessions house, the Kangra Valley Planters’ Club, Tehsil, Post 
Office, and a School, a Masonic Lodge, Hospital and a Planters’ 
bungalow, built on the pattern of an English country house, form 
this little Station. 

16th Muy—Palampur to Lanode, 10 miles, along a vety ~ 
rough riding path through Oak, Rhododendron and Pine forests, 
For about « hind of the way the path skirts several Tea planta- 
tions, all neatly kept, and well cared for The view of the undu- 
lating valley below is lovely, the Tca Gardens neatly laid out, with 
their avenues of fruit and other trees, and the picturesque houses 
of the ever cheery and hospitable p!anters dotted abont this green 
ocean of tea bushes, all help to form a truly pleasing sight. 
Arrived ab Lanode, I received a warm invitation from the Manager 
of the Lanode Tea Estate which I gladly accepted, for with such 
cheerful company, and such genuine hospitality, the stay at 
Lanode was pleasant incident not to be forgotten. 

17th May.—Lanode to Didring flate about 12 miles along 
@ narrow mountainous path with many nasty places to cross. 
Left the ponies and heavy luggage at Lanode, Left Lanode 
about 5 4. M, and reached the Manbai Gdte abgut 9 4. M., break- 
fasted here, and then started to finish the rest of the journey 
which was a steep pull up the whole way to Didring, got in by 

! 4d 
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4 o'clock Pp. M. after seeing sume Pine forests en route. The lovely 
cool air and wild rocky scenery would cheer the hearts of most 
men, but when added to this is the knowledge that the wandering 
shikari is now in the land of bears, kurt and chamois, he traly 
feels a happy man. The grassy slopes all round are overrun 
with flocks of sheep and goats on their way up to the Alpine 
grazing grounds where they spend the whole summer, so the deer 
tribe have moved higher up into the rocks and crags, Saw several 
lovely Moonals and Argus pheasants, which appear to know it is 
the close season and let one get quite within shooting distance 
of them, 
_. 18th May.—Started at 4a, m. to cross the Lanode Pass 
abont 18,500 feet, the approach to which is decidedly dangerous, 
and consists of a narrow path over very rocky and precipitous 
ground, occasionally the path dwindling down to mere crevices 
along shelving rocks, It waa a cold windy morning with a nasty 
drizzle, and under the advice of the the hill men, the crossing of 
the pass was delayed tiJl the afternoon. Reached the Jalsn 
Flats on the other side of the Lanode Pass about 4 p.m. e 
country all round was under snow, and looked very beautiful. After 
itching tents, we weut in search of bears, but owing toa heavy 
il storm, bad to return to camp, having eeen only a musk deer. 
The gently sloping hillsides with their snow-covered crowns, below 
the anow line the emerald green carpet of short luxuriant 
grass, covered thickly with the most beautiful wild flowers, the 
small dwarf rhododendron with its lovely flowers in full blosaom 
and the copper-colored oak dotted about in small groves, all 
help to form e perfect paradise for any one fond of jungle life. 
19th May—Halted at Jalau, rain all day. Saw fresh tracks 
of bears, 
20th May.—Started at 5 a. m. for Yarra. Directly on arrival 
at Yarra, saw two splendid brown bears high up the hill to the west 
of the wood, one of them was 4 real fine beast, but they were on 
the move and got into the thick forest cover before I’ could get 
up to them. Late in the evening saw another bear across the 
ravine some distance away, so had to leavo him to himself. 
21st May —Halted at Yarra to-day to dry tents, &&. and send 
across the Pass for more provisions for the coolies, Up atdawn 
and up over the hills, Saw my friends the bears of the previous day. 
After a fearful pull up to the spot where they had been first seen, 
found to my disgust that they had vanished apparently into 
mid air ! for they certainly had not crossed the ridge which I had 
carefully watched. Directed the Shikaries to search a grove of 
Biue Pines in the nala below ; they reported nothing in the grove, 
so climbed up to the top of the ridgeto hunt for the bears 
in the snow, while doing this the Shikaries below shouted that 
the bears had broken from the Pine grove and were coming up the 
hill towards me. After a terrible run along the slippery illside, 
resulting in many nasty tumbles, 1 got within 60 or 80 yards of 


REPORT ON THE TIMBER TRADE OF BORNJA AND THR Heazegovina, 323 


one of the bears and had a quick running shot at him but 
missed him clean,) and he was soon over the tidge and 
into dense cover below. Utterly disgusted with myself 
| scampered down the hill again, and tried to comfort myself with 
breakfast, which consisted of cold “d4l bh&t" and devil grill. 
After breakfast, visited the remains of what had once been a 
lovely Deodar Forest, but had been recklessly cut down years 

by the traders who obtained their timber from the Chamba 
Poresss, before the Forest Department leased them. While seeing 
the forest, we were caught in a heavy shower of rain and got 
soaking wet, so detormined to hurry back to camp, saw a black 
bear far down the hill, but we were too wet and miserable to 
go after him. 

22nd, May.—Still at Yarra ; no anpplies have arrived, Saw 
another bear high up the ridge: again a long tramp and uo 
success. Received a poat and did office work all day, 


(To be continued.) ‘ 
RO 


A Burmese Axe-head wood. 


Mr. J. W. Oliver sends us specimens of a tree called 
* Tamalan’ in Upper Burma. We identify it as a new species 
of Dalbergia near stipulacea which is rather strange as that 
species is a climber usually. Mr. Oliver says that ‘Tamalan' 
wood is largely used for axe-heads, the steel cutting edge being 
Jet into a piece of it just as the flint axes of the stone age used 
to be made, The wood is said to be very tough and indeed it 
must be to stand work as part of an axe-head. It is a hard 
radish wood more like that of some South American Dalbergias 


than that of our Indian Blackwood Sissue. . 


F 
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How nutmegs are grown. 


A large stock of the very finest nutmegs for seed has been 
imported by Jamaica from Grenada, and has been sown in the 
Hope Gardens and, when ready for distribution, will be sold at 
the very low rate of three halfpence each in large or small quan- 
tities. It is hoped that these arrangements will tend to develop 
the planting of nutmegs on a large scale in suitable districts in 
Jamaica. Already one order has been fixed for ten thousand 
plants and another for five thousand, 

The germination of the seed in large quantities and the care 
of the seedlings requires the strictest attention to prevent exteu- 
sive loss. From the seed-hed the seedlings are transferred to 
bamboo pots, and, when they have quite recovered from the trans- 
planting and have formed good roots they are ready for the 
nutmeg’ plantation. 

utmeg trees require a deep, rich, loamy soil, moist but not 
swampy, with a humid atmosphere. They thrive best in steamy 
river valleys from the sea level up to three hundred or four hundred 
fect, but they will grow in favourable situations up to an elevation 
of two thousand feet. The trees should be placed at distances of 
twenty-five to thirty feet apart, and if the situation is not natur- 
ally shady and sheltered, trees should planted for the purpose of 
breaking the windas well «s for shade. The trees are a long 
time coming to maturity, not Producing acrop asa rule till they 
are nine years old, and only when they first flower at six or seven 
years of agefit is possible to determine whether they are male or 
female. 

A yery small proportion of male trees is left for fertilization 
by insects, the rest are cut down and fresh plants are substituted. 
The fertile trees continue to produce fruit for seventy or eighty 
years, On anaverage, each three will yield ten pounds of 
nutmeg and about one pound of mace every year. 

The nutmegs are picked up from under the trees every day 
except Sunday. On being brought into the boucan, the mace is 

eeled off and pressed flat between heavy blocks of wood, where 
it is left for two dr three days, then put into a case and eft till 
it reaches the proper colour, The nutmegs are put into recep- 
tacles (with fine mesh bottoms, so that the air can pass 
through) inside the boucan, and left there for three weeks ore 
month. 

They are then shown the sun for a couple of hours a day, for 
two or three days. After this they are cracked. Great care is 
necessary here, for if the outaide shell is struck too hard it makes 
a black spot in the nutmeg, which affects the value considerably. 
When cracked, the nuts are sorted according to size, put into 
ordinary flour barrels and shipped—(Indian Agriculturist). 
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The new head of the Woods and Forests Department 
at the Cape. 


The appointment of Mr, D, E, Hutchins as Consulting Forest 
Offcer at Kad goaters, is one of the most important made of 
Jate, as it virtually meaus his elevation to the chief post in that 
branch of the Service, only in lieu of being called Superintendent 
of Woods and Forests, as was the Comte de Vasselot, Mr. 
Hutchins will be known as the ‘Consulting Forest Officer’ of the 
Agricultural Dopartment. My. Hutchins has been connected with 
the Woods and Forests service since 1869, wheu he passed 5th out 
of 85 candidates for the Indian Forest Service, went to the 
Nancy School of Forestry for three years, and then to Scotland for 
a special course of forestry instruction. He served in India from 
1872 to 1883, when he had reached the high grade of Deputy 
Conservator of Forests. In that year he was transferred cetmpor- 
rarily to this Colony and was appointed Conservator of Forests, 
which post he has filled with distinction since. At the Inter- 
national Forestry Exhibition in 1884 Mr. Hutchins was awarded 
a diploma for a collection of Cape woods. In 1889, Mr. Hutchins 

lished a highly interestig brochure on “Our Climate, 
Gyelieal Variation, and Sun Spots” in this paper, which was 
reprinted in book form and circulated throughout the world. 
During 1890, Mr, Hutchins visited Burope and visited the 
French and German foreat schools and forests and was specially 
impressed with the great improvements introduced into the 
German forestry system. Mr. Hutchins surveyed the face of 
Table Mountain on his return from Europe in August last and 
reported favourably on its reforestation. We tender our sincere 
congratulations to Mr. Hutchins on his promotion—( Wynberg 
Dimes.) 
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Coorg and its Timbers. 
Il. 


The timbers of the Ghat Forcats have not as yet been really 
tested with a view to discovering which are really valuable. 
There must be a mine of wealth in the hills facing the west coast 

_ but as yet the following kinds alone are exported from Coorg. 


Poon Calophyllum elatum. 
Karri Diospyros Ebenum. 
White cedar. . Acrocarpus frawinifolius. 
Agil or Kadgandha, Dysovylon binectariferum. 
‘eak. 
Bat in addition to these, 
Sampigé, Michelia Champaca. 
Trupu. Hopea odorata. 
Atha, Mesua ferrea. 
Halsu. Artocarpus integrifolia, A 
Hebhaleu. Artocarpus hirauta are used locally. 

But Noga (Cedrela Toona) which grows toa gigantic size, ~ 
should prove # valuable wood and there must be others in the 
evergreen foresta which, in the evont of the kinds at present 
favoured in the titaber markets being worked out, would be worth 
extracting. Statistics of the quantities of each kind sold are not 
to be had. There being but one rate for ull kinds of wood, all 
were lumped under one head of revenue but practically the 
removal of timber by coast merchants has been confined to 
the five first mentioned species. These have been exploited from 
what are now the Urti and Kerti Reserves which lie on either 
side of. the Meroara-Cannanore road and extend from the Malabar 
boundary up the road for about twelve miles. 

‘As might have been expected, in the absence of a work- 
ing plan, those parts of the forest nearest the main rad and the 
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Kuttampollé river have been cleaned out and purchasers have to 
go further into the hills every year. The work of extracting the 
timber is very hard and very expensive. The hills are extremel, 
steep and rugged and render the transport of large logs a worl 
of great difficulty. Elephant draught is used to drag the logs to 
the bank of the river down which it is floated to near Cannanore 
and sold there mostly to Bombay merchants, Some idea of the 
cost of dragging may be obtained from the figures given me by 
a Moplah engaged on the work, He had hired four elephants, of 
of which one was a young calf, which was practically of no use. 
These cost him, hire and keep, Rs. 700 a month. For this he 
extracted about 360 cubic feet per month per elephant. The 
calf cost him about Rs. 100, so that his timber was landed at 
the river side for 8 annas 11 pie per foot. I am inclined to 
believe these figures are exaggerated but the charges can be 
scarcely leas than 6 annas per foot. The elephants were so badly 
treated and overworked, that high as their hire may seem to be, 
I would not give a long life to them, though during the off season 
for timber they do little or nothing and thus probably obtain an 
opportunity to recoup their strength ; but having had considerable 
experience of elephants on timber work some years ago, I should 
say these elephants would not last long, 

I could get no figures giving the floating charges down to 
the coast. In fact the men with whom I have conversed do not 
seem to be certain themselves, but it may be one anna to one and 
a balf anna per foot, which would bring the expenditurc on the 
wood to probably 7 or 8 annas per foot, to which must be added 
the price charged by the Forest Department, varying from 
2 annas to 4 annas, Thus, leaving out all profit to the exploiter, 
timber will cost from 9 annas to 12 annas before it gets to its 
market. 

But the expense of dragging the wood to the river side might 
be considerably lessened in two ways. One is improving the 
method of hauling. At present the elephants have no harness. 
A big hole is made in one end of the log and a very thick, soft 
rope of fibre is passed through it and a knot tied at its further 
end. This rope the elephant seizes in its mouth and drags the log 
alongside itself, To do thia the elephant has to partly turn his 
head and bedy and, in consequence, loses a very large portion of 
his hauling power. The mahout walks alongside the animal 
encouraging and punishing it, This method of hauling timber 
it slow and so unsatisfactory that much timber which might 
easily be moved by elephants properly harnessed with saddle and 
traces and whore mahouts ride them—is left in the forest, 
I wished to purchase four elephants to shew the Moplahs how to 
utilise their own to agreater extent but the purchase was not 
sanctioned, 

The other expedient is properly aligning and constructing 
roads, At present the purchasers are too petty, have not suffi- 
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cient transport, and are without capital to make roads, and owin, 
to the quantity of hauling power at their command they only fel! 
_ the smaller trees. This necessitates their going all over the forest 
to find the trees they require, and thus they would be precluded 
from making roads owing to the expense involved. Any large 
urohaser able to move any log met with would be able to confine 
fis fellings to a certain tract and afford to make exits for his 
timber. All this points to the want of a working plan and un- 
doubtedly some system whereby the fellings in our foreats in the 
Western Ghats can be controlled isneeded. Up to the present, 
the removal of timber has been so small that much damage has - 
aot been done by this desultory felling but as the demand from 
the coast developes, and it appears to be increasing, casual 
cutting down of trees cannot be permitted. Once a systematic 
arrangement of fellings has been fixed, the department will take 
up the subject of roads for the exploitation of timber and we may 
expect to see the demand rise considerably. Much of the Ghat 
Forests will, however, never be of use as timber-yielding land. 
The extract of logs or even poles from thé eastern and northern 
slopes is practically impossible, for the transport would be so 
tremendously expensive aa to swallow up all the receipts, A 
condition of the market in which timber from the inner slopes of 
the Western Ghauts would pay is not likely to happen, nor is it 
to be hoped ever will happen. With the outer slopes facing the 
wea the conditions are different, Along the Malabar boundary the 
iter number of the forests in that district are private property 
and are rapidly being exhausted. Indeed, some are now practic- 
ally worked out and we must expect an increasing demand 
every year. At present, the whole ghaut boundary for a 
distance of 90 miles or more, is absolutely unguarded in 
the rains and has very little protection in the dry season, 
Owing to the absence of population, the inability to procure the 
necessaries of life and the tremendors rainfall, which, by filling 
up the water courses and making each stream a roaring torrent, 
cuts off all communication with the better inhabited and more 
accessible parts of Coorg, our Forest guards refuse to live in the 
ghats during the monsoon. I have grave fears that timber is 
stelen in the rains along the Malabar border. Our forests are « 
safer where they touch South Canara, as Reserved Forests of this 
later district march with our border for some distance and in 
the N. W. of Coorg, the forests are stunted and contain such poor 
kinds of timber that the removal of timber would not pay, 

Thave now attempted to describe the timbers of Coorg and 
in doing so have given my readers some idea of the forests in 
which they grow and the prospects of those forosts. In a future 
number, Iwill endeavour to give an account of the other twa 
important forest products, Sandalwood and Cardamoms. rs 
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The “Local Trade” in Upper Burma. 


In the leases entered into in Upper Burma previous to the 
annexation, there was always a clause safeguarding certain rights 
of the population in regard to Teak timber actually required for 
domestic or religious purposes, viz :— 

“The inhabitants of the towns and villages are not to be in- 
‘ terfered with in the extraction of whatever timber they require 
‘ for houses, monasteries, and votive traya or platters, nor is any 
‘revenue demand to be made on them for timber so used.” 

Whether or not these rights were immemorial or were of recent 
creation under the comparatively enlightened reign of Mindon 
Min is of no importance,——but these privileges were recognised as 
rights by the British Government at the time of the annexation, 
and when renewing the leases of the Bombay-Burma Trading 
Corporation, Limited, or rather when entering into Articles of 
Agreement and leases under the same for such forests as the 
Corporation claimed to have the right of working, a clause was 
inserted to the effect that :— 

“The onsale, rights of the people safeguarded in the 
‘teases with the ex-king shall not be interfered with or suspend- 
‘ed by the agreement ur any leases made under it.” 

Ro definition, however, is anywhere explictly given of the 
“local trade.” The forest rules are dumb on the subject. The 
nearest approach to a definition is a clause contnined in the sub- 
licenses (or leases) for separate forests granted to the Corporation 
under the general Articles of Agreement, viz :— 

“The right or liberty of residents in Upper Burma (on 
‘ giving notice to the Corporation or its employés of their inten- 
* tion so to do) to fell and take away timber in and from the said 
‘forests for use ia Upper Burma only and not for export.” 

There seems nothing to lead any one to believe that sale of 
Teak timber was to take place to timber merchants, if such a class 
formerly existed, or for the purpose of exporting the timber to 
Lower Burma for trade purposes. Since the annexation, however, 
the privileges of the ‘local traders’ have been extended to such 
a degree as to threaten to injure the Government Revenue 
seriously in the future, although productive of a somewhat con- 
siderable increase of immediate revenue. 

In Upper Burma the reserved trees are Teak, Thitka, 
(Pentace burmanica), .Thitkado (Cedrela Toona), Padauk (Ptero- 
carpus indicus), Thingan (Hopea odorata), Kauoghmu (Paras- 
horea stellata). The girdling or killing of these reserved trees is 
prohibited under the forest rules, but there is nothing to in- 
terfere with or prohibit the cutting, felling, extraction and sale 
of any dead or windfall trees of these kinds, or of trees formerly 
girdled by villagers previous to the prohibition of girdling on 
issue of the forest rules under the Upper: Burma Forest Regula- 
tions. 
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The export of converted teak timber to Lower Burma forests 
not worked by lease-holders has for some years now been permit- 
ted at an export duty of Rs, 25 per ton. Under a recent 
executive order, however, the export of timber in the log has been 
sanctioned from various forests on payment of Rs. 10 per ton 
beyond the usual amount payable on arrival of timber at a 
Revenue Station. The result of this is that merchants can buy 
from local traders in the floating streams up in the Bhamo, 
Katha and Yeu divisions at about Re, 12 per ton, and export to 
Rangoon at rates much below what is fetched at the Auction 
Sales at the Government Depdt, Rangoon, even in years when the 
timber market is not good. The costs incurred in the trana- 
actions may be aesesed as under :— 


Purchase from local’ traders ... Rs, 12 per ton. 
*Local Revenue at Govt. Revenue Station ae eee 
Floating to Mandalay eae vee on 1 per log. 
Export duty iS 10 per ton. 
Rafting charges to Rangoon ... oe oy 44 per log. 


Total about Re. 35 per ton. 


That is to say, the timber can be landed in Rangoon about 
Rs, 15 to 20 per ton cheaper than the milling firms could obtain 
it if the teak timber, which is undoubtedly the property of Gov- 
ernment, were sold by public auction at the Government Depét. 
Government, on the other hand, at present derives only local dnty 
Rs. 74+ export duty Re 10= Re. 17} per ton as revenue in 
place of about Rs. 35 per ton which might be obtained as the net 
Tevenue on auction sales, 

In the Shweli Forests the contractor, who by the way, 
has either intentionally or through a slip, no clause in his 
contract, which is practically a lease, safe-guarding the customary 
rights of the general population —finds that practically all the 

‘ood girdled timber is claimed by villagers and other residents 
m the Sawbwa downwards, who insist on being paid well for 
the transfer of the so-called rights over the timber standing 
girdled in the forests. Considering that six floating seasons have 
now gone by since girdling was ruled illegal, the time would 
surely seem to have arrived for Government to step in and insist on 
having the full benefit of its proprietary right to all Teak timber. 

Of course it must not be overlooked that the maintenance 
of the local trade system was of great use to Government in 
keeping at peace a large body of men scattered about in differont 
forest tracts, who might otherwise has given considerable trouble 
at a most inconvenient time, The assumption by Government of 


“It ia not im reality eo high as this, : 
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its undoubted proprietary rights in regard to Teak would not, 
however, be likely to cause friction to any considerable extent if 
the local traders were transformed into contractors working under 
direct, departmental agency as in Lower Burma. To effect this, 
however, it would be well to prohibit altogether the export of 
timber in the round from Upper Burma (except, of course, from 
the leased forests) unleaa it was bought from a Government 
Depét. This would restrict the sale of timber extracted local 
traders for merchants from whom they receive advances, for the 
amount of converted timber that can be utilised and disposed of 
within the limits of Upper Burma is not either unlimited or 
capable of considerable expansion, 


Next to the selection of areas for reserves, the task of 
organising a body of Contractors working by direct departmental 
agency asin Lower Burma, is that of the greatest importance at 
the present moment, unless we can be prepared to put in trained 
departmental contractors to work the leased forests when the 
B. 8, C, leases fall in in 1897 (Pyinmana) 1900 (Chindwin, Yaw) 
and 1901 (Pyaungshu), their home influence at the India Office— 
more especially if Liberal Government should then be in power, 
may enable them to obtain extensions of the leases to the detri- 
ment of the Local Government of Burma. And unless we arrange 
to commence at once the introduction of the direct departmental 
working, we shall certainly not be able to raise up an efficient 
body of contractors at a moment's notice. 


Beyond doubt, illicit girdling has taken place extensively 
throughout the unleased forests of Upper Burma since the 
annexation, but the divisions are so large and the controlling and 
executive staff relatively so small, that good control and super- 
vision have not hitherto been possible ; it must be recollected, too, 
that the movements of Divisional Officers are slow, owing to the 
large police guards without which most of them are not allowed 
to proceed on tuur into the forests in the working season. 

To facilitate the introduction of departmental contractors, it 
seems to me that the export of all teak timber from Upper to 
Lower Burma should be prohibited except in the case of timber 
(iy worked out by lessees or contractors wha have specific licenses 
or contracts authorising them to remove the timber to Lower 
Burma ; (ii) bonght from Government Sale Depét. This (ii) 
would practically confine the working of local traders to the 
supply of bond-fide requirements for general local purposes in 
Upper Burma, and would be astep in the direction o getting 
them to take up work as Government Contractors, for their market 
for timber sales would be restricted to the supply of the bond- 

Jide local requirements only, as without doubt seems to have been 
» originally iptended, 
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The qualities of good Saws. 


I believe it is not an uncommon idea in India that ordinary 
English saws cannot be used in sawmills for the cutting up of tho 
hard woods of India. One Conservator has officially stated that 
‘few if any, sawmills in Europe are suitable for owr purposes, 
“asa our timbers are so . The matter requires special 
“consideration by experts in this country, and the supply of 
« special plant.” 

Believing that this statement was scarcely correct, I wrote, to 
assure myself on the subject, to the well-known firm of Messrs, 
Walsh, Lovett, & Co., who have offices or workshops at Birming- 
ham, pence: Taverpeol, Shahid, and Calentta. hey. in reply, 
atate that “any best quality English saws are o le of cut- 
‘ ting all heoode no piri hon hard, and ie Ifa 
‘ good quabity saw is well tempered, properly set and sharpened, 
‘ with a suitable tooth, it must give satisfaction.” 

They have also, in reply to my questions, kindly given me 
the fullowing information which may be of interest to some of 
your readers. The parts marked in brackets contain information I 

ave collected from elsewhere, the parts outside the brackets and 
in italics being the information given by Messra, Walsh Lovett 
& Co. 

Temper.—Best saws ave usually tempered in the following 
manner : firet hardened in whale oul, and then tempered in a 
furnace to a light or greyish blue colour. 

Shape of saw.—A vertical saw is better than a circular 
saw for cutting large timber, aa any size can be cut with the 
former, but there must be a limit to the size that can be cut with 
@ circular saw. 

[M. Thiéry says that 1:50 metres is the limit for circular saw 
diameters, i. ¢, approximately 60 inches. ‘This gives a thirty inch 
radins; but ashe says that one-sixth diameter must at least be 
deducted for the collar, this leaves unly 2 feet 1 inch cut but 
Mesars. Walsh Lovett & Cu sell up to 78 inches diameter, which 
leaveg a 2 feet 4 inch cut, 

[ If the circular saw is of very large diameter, the thickness 
of the blade becomes very great; and it will be seen by the fol- 
lowing tuble that the proportion increases with the larger 
saws, With a vertical saw the thickness of the blade does not vary 
much more than from 80 to 120 thousandths of an inch, and logs 
of 4 or 5 fect diameter, can be cnt with them, whereas it will be 
seen that to cut a log of 2 feet diameter with a circular saw of 
60 inches diameter the thickness of the saw must be from 157 to 
200 thousandths of an inch thick. 
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Table of thicknessea weed for cireular saws by the firm 
Mongin and & Oo., Paris, as extracted from M, Thiéry’a 
Traité des Scieries, and converted into 
English measurements. 


Diameter | Thickness of saw| Diameter of saw | Thickness of saw 


of saw in in thousandthe in thousandth 
inches, of on inch. in inches. of an inch. 
8 2 to 43 38 94-118 
12 39, 61 40 98—126 
16 Be “4 110-130 
20 59, 70 48 118—145 
un 70, 90 2 126—150 
28 80 ,, 110 56 142—165 
32 90 |, 18 60 137200 


[It goos without saying that with the thick cut the wood 
ia merely wasted. 

[ The only way to cut logs of say 4 feet diameter with a 
circular saw would be to cut half way through on one side, and 
then turn the log round and cut half way through on the other 
side. Thus if A. B.C, 1), is the crosa section of the log, and E.F. 
is the cut made the first time, the log must be turned as in 
fig, 2, and the cut F, G. made. This arrangement, however, 
never works neatly. 

[Another reason why vertical saws are preferable to circular 
saws for large timber is because the former are held in position 
at both ends whereas if the latter are of large diameter they are 
apt to wobble and bend, and so become over heated and may 
crack or fly. oe 

[ Circular saws are better than vertical saws for wood of 
amall dimensions as the cut is finished more rapidly the motion 
being continuous instead of alternating.] 

Teeth.—The best teeth are the “London” (No. 9) 
“ Guillet” (No. 8) and “ Mill Saw” (No. 4) for'hard wood, A 
smailer tooth should be used for soft, than for hard wood. 

[ The “space” is the distanco between two consecutive 
teeth, and for oak a space of 14 inches is generally given. 

[ Thiéry gives the following formula for calculating the 
“ space ” to give, with the following notation, 


L=length of plunge of saw frame, 
A=height of a given log. 
j= propulsion for each plunge. 
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m= the ratio between a cubic foot af the wood, and a cubic 
foot of its saw dust. 

@=athe space, 

Kaa co-efficient. 


{Thon a=#2hi, K forthe three teeth above mentioned is 
~E, Z and 3, respectively. 

{Could any of your readers obtain the ratio “m.” for the more 
important woods, say Sal, Teak, Ebony, Dalbergias, Terminalias, 
Xylia, Anogeiseus, Hardwickia, Pterocarpus,Soymida &.? The 
‘best way to do thisis to havea box made so as to contain exactly 
one cubic foot of sawdust, and allow the dust to fall into it as 
sawn : for the dust must not be pressed down. Then the box 
and dust should be weighed, and the weight of the box without 
the dust deducted.) 

The setting—[The seb is the outward bend given to the 
points of the teeth ; first one right, and the next left, then right 
again, and then leftagain aud soon. I is to prevent. the wood 
from pressing against the blade, which would otherwise become 
over heated from friction. 

The setting is according to the thickness of the blade, just 
enough to clea iteelf. The more re put on takes more power 
to drive, and also wastes the wood. * 

{M. Thidry saye that from experiments he found thet the beat 


set for steal blades of vertical sawa of any. thickness was ‘ 


millimetres, & ¢, approximately 16 thousandths of an inch, 
on either side of the axis of the biads, Thus a blade of 86 thou- 
sandths of an inch thickness was in its beat working condition, 
when the set gave a cut of 118 thousandths of an inch; anda 
blade of 2102 thousandths of an inch was best set with a cut of 
184 thousandths, 

[For circular saws, he advocates 1 millimetre or about forty- 
thousandth of an inch set for hard wood, and half the thickness of 
the saw for eoft wood. So the total thickness of the cut for hard 
wood with a 36 inch diameter saw would be from 184 to 158 
thousaudtha of an iach; whilst for soft woods, it would be from 
141 to 177 thousandths, 


4. W. LUSHINGTON. 
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Burgermeister Krahe, Prummern, near Aix-la Chapelle. 


Some of the Coopers Hill Forest students, who accompanied 
me on my tour in 1889 and 1890, may remember the visit which 
we paid to the osier beds near Geilenkirchen, they may also re- 
collect our amieble guide, and the pleasant and instructive hours 
which we spent among his willow plantations and at his house, 
before driving across country 10 Jiilich. In March last he died at 
the age of 6, Biirgermeister Krahe had charge of the commercial 
lands of s number of villages in the undulating plain which is 
traversed hy the rivers Roer and Wiirm, feeders of the Maas 
(Meuse), The chief portion of these lands consisted of meadows 
on black but very inferior soil, yielding at the outside 29 shillings 
‘per acre per annum. From time immemorial there had been 
osier beds on the low lands near these rivers but they were not 
well managed and had gradually been abandoned. About 1860, 
there were barely 60 acres of osierbeds in that part of the country. 
Krahe conceived the plan of resuscitating this branch of induatry 
and his efforts were crowned with marked auccess, In order to 

in experience he rented suitable lands and established osier 
Badion bis own acecant. Phe: reaules arene tookt satisfactory, and 
these results enabled him to induce the communal councils of 
the villages in his charge to consent to plant up the communal 
Janda, In this manner, the village of Wiirm, for instance, has 
realized from its meadows, converted into osier beds, during the 
years 1869 to 1884, an annual income per acre of 188 chillin 
gross and 124 net. The villages of the neighbourhood soon foe 
Bored suit, and in 1885 the osier beds in the tract of country here 
adverted tv, amounted to 1630 acres, partly private, partly com- 
munal property. 

Krahe was indefatigable in making experiments to ascertain 
the ayatem and varieties of willows most suitable for the soil and 
climate of his district, their treatment and their protection 
against beetles and other enemies, A walk with him through his 
osier beds, was most instructive, for he was intimately, acquainted 
with the history of each field. He had learned ams failures, 
where mistakes had been made, as well as from good success 
where everything had gone on well, 

‘The result of his experience be embodied in a smal! hand 
book of osier beds culture (Lehrbuch der Korbweiden Cultur) 
which appeared first in 1878, and of which several editions, the 
fourth in 1886, have been published, It is the beat treatment 
of the subject in the German language, 

Krahe was an extremely modest aud amiable man. His 
name will long be remembered in the country, for the economical 
development for which he has done so much, 
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: Cast Wood. 
(From the Révue des Haum et Foréts.) 


We have before us a curious product and we believe also an 
altogether new one, Itisa slab of a few centimetres long as 
many wide and half a centimeter thick formed of a black substance, 
well polished on every face, unbreakable, inflexible, difficult to cut 
with a knife. It cannot bea metal for the fracture has not the 
lustre nor any of the usual characters of metals, Can it be wood ? 
"The outward appearance resembles fairly that of cartain exotic 
woods, ebony for instance, but. more careful examination reveals 
the presence of none of the constituent elements of wood. 

* This strange substance has been obtained by Messieurs Lenior 
mayor of Semur and Bizouard electrical engineers, who manu- 
facture it from sawdust or wood shavings submitted ta the com- 
bined action of a high temperature and strong pressure and shut. 
off from all contact with the oxygen of the air in @ crucible 
hermetically sealed. 

Although the original idea may be extremely simple, there 
are certain methods of utilizing the various elements and forces 
employed which are kept secret by the inventors, who have given 
to the product, the name of ‘cast wood.’ 

ether this name is juatifiable, whether there is not rather 
diseolution than fusion, is not important ; a fact of first importance 
has been none the less accomplished : sawdust introduced into a 
crucible can be transformed there into a liquid which on cooling 
furnishes a solid substance presenting remarkable properties, 

It is not moreover # pasty mass which is produced inside 
the crucible, it is st some time.or other a genuine liquid, for the 
impression of medala placed at the bottom of the crucible can 
‘be reproduced in their emallest details with remarkable perfec- 
tion. It must not be omitted to state that the mass on cooling 
does not contract in the least which renders it eminently suitable 
for moulding. As to the possible commercial value of the dis- 
covery, it is certain firat of all that ‘cast wood’ can be utilized. It 
ean be employed for making all sorts of ornaments, squares, rulera, 
printing type, and moulds of all kinds. If it becomes possible 
to cast anfficiently large plates of it, it might equally well be need 
in cabinet work; the black colour is, it appears, easily modified, 
and the employment of pieces of different colours may produce 
qnite new effects in the manufacture of furniture. 

The original material coats nothing or next to nothing. Up 
to the present, only the sawdust and shavings of oak have been, 
employed and which had already been used in the prepara- 
tion of so called solution of tannin, but the iaventora are 
satisfied that the aame results could be obtained with the refuse » 
of wood of any species whatever. 
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There then remain to be considered the construction and 
working of the machinery and there does not appear to be any 
exceptional difficulty about these. Messieurs Lenoir and Bigouard 
have drawn up complete plans of a mill of which’ the production 
in cast wood would be specially employed in the making of 
printing type. 

We wish goodluck to the new industry of “Cast Wood ” 
which seems to us likely to succeed and of the progress of which 
we will keep the readers of the ‘Révue’ informed. The object 
of the present article has been merely to make known a curious 
fact which has beei made use of by careful observers in a word :— 
a genuine invention. 
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2IT.-OF FICIAL PAPDRS & INTELLIGHNOB. 


Fodder Reserves and Pastures. 


In our No, for September 1891 we gave some account of the 
(then) recent circular of the Government of India on this subject. 
We have now received cepies of the correspondence about it 
between the Madras Government and the Government of India 
which we reprint as likely to interest some of our readere. The 
Madras Government says :— 

2. The Resolution is forwarded to the Government of 
Madras for information only and it is not therefore clear whether 

‘it is intended that action should be taken in this Presidency in 
accordance with the instruction contained therein. I am more- 
over, directed to say that His Excellency in Council doubts 
whether he apprehende quite clearly the wishes of His Excel- 
lency the Governor General in Council in regard to certain very 
important points which are dealt with in the said Resolution, and 
Iam further to indicate how far the forest policy of this Govern- 
ment ia at present in accord with that outlined in the order 
under reference or will in future be brought into consonance 
therewith. ; 

8. The Government of India Resolution defines what are 
“pastures,” “ fodder reserves,” and “ foreats” properly so called, 
and it appears that its main object isto set on foot in the 

rovinces, under the direct management of the Government of 
Tide an analytical examination of each district in view to agcer- 
taining the extent to which the efficiency of agricultural oper- 
ations can be secured by the exiatence of such areas, His Ex- 
cellency in Council assumes that in dealing with this question it 
is understood that there exist large numbers of cattle which are 
of no use for the purposes of agriculture except in furnishing a 
small quantity of manure, and it is presumably the intention of 
the Supreme Government in seasons of pest draught to support 
as far as possible, those cattle that are of use to the agricultural 
population by throwing open to them the forest reserves free of 
charge, while restricting the admiesion of useless animale by the « 
imposition of fees. I am to eay that, if the above interpretation 
of the Government of India Resolution is correct, the Madras 
49 
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Forest Officers can be instructed to report the areas of reserves 
in which grazing or fodder is available in each district and to 
estimate the number of cattle that can ba supported from these 
sources, firstly, in_an ordinary season, and secondly, in perinds of 
great drought. His Excellency in Council is, however, convinced 
that in the latter seasons it is quite impossible to keep alive all 
the cattle in each district by means of the fodder and boughs of 
trees which can be provided from the forests, pastures, and fodder- 
reserves under Government control in each such locality, and in 
this connection I am to intimate that this Government entirely 
concurs with the remarks of the Government of the North-Western 
Provinces and Oudh in regard to the pressure of cattle upon the 
means of subsistence. His Excellency in Council, moreover, fears 
that estimates of the requirements and capabilities of any tract 
in respect of fodder-supply would not be reliable, and would, 
therefore, be of little value, and desires me to point out that 
orders have already been issued in this Presidency directing the 
conservation of all waste lands at the disposal of Government, 
which are worth taking up for forests, for plantations, or for fuel 
and fodder reserves, I am accordingly to say that this Govern- 
ment has done and is doing all that is possible to improve the 
fuel and fodder-supply of the country, aad doubts wheather the 
compilation af a statiatieal analysis wonld in any way improve the 
position, In this Presidency, separate schemes for the further 
reservation of forests are being carefully prepared for the various 
districts, and the general iueation of providing fodder, fuei, and 
timber for the agricultural population 
G. 0. No, 244, dated 26th was fully discussed in tho marginally. 
E noted order, 8 copy of which was commu- 
nicated to the Government of.India. Of the conclusions arrived- 
at in that order and of the policy therein enunciated, His Excel- 
lency the Governor General in Council has on several occasions 
expressed unqualified approval, and I am to say that, in the 
opinion of His Excellency the Governor of Madras in Council, it 
could hardly be urged that the requirements of this Presidency 
in connection with the maintenance of a fodder-supply had nob 
been seriously investigated. Tam, however, to add that in the 
event of the Government of India desiring that an analytical 
examination of this nature should be instituted in Madras, orders 
to that effect will be duly issued by this Government. 

4, The exact purport of the instructions Jaid down in para- 
graphs 7 and 8 of the Government of India Resolution is not 
understood, It is first declared that the management of Govern- 
tment reserves “must be conducted on mercantile principles” 
[paragraph 7], and then. that the system adopted for their control 
should be such as to exclude, as far as possible, all interference 

“on the part of “subordinate officers” [paragraph 8]. Taking 
these two orders together, the meaning seems to be, that the 
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reserves are to be made to yield the largest possible revenue by 
putting up to auction the right to their use, and by entrusting 
their management to the successful bidders; for it is clearl 
impracticable to prevent interference by subordinate officials, if 
the supervision of these areas is retained by the Forest Depart- 
ment, In reviewing the Forest Administration Report of this 
Presidency for the year 1889-90 the Supreme Government accep- 
ed the view of this Government that the initial object of imposing 
a fee upon grazing was not to increase the revenue, but to restrict 
the number of.cattle feeding in the reserves, while it was at the 
aame time declared that there was no objection to selling by 
auction the right of pasturage on grass farms. I am accordingly 
to say that the intentions of the Government of India in the 
orders contained in paragraphs 7 and 8 of its Resolution under 
reference are not clearly apprehended. 

5. In paragraph 9 of the Resolution it is declared that ex- 
cept in years of great drought ‘“fodder-reserves” must be 
“absolutely closed against grazing, the fodder being cut and col- 
‘ lected.” The term fodder is in the preceding sentence stated to 
inelude bushes and trees edible by cattle, and it is presumabl 
intended that this species of fodder should be similarly treate 
Tam to say that in the opinion of His Excellency the Governor 
of Madras in Council, the above declaration goes somewhat tou 
fax, The feuciug in and closure of reserves, where good grass cau 
be grown, would, without doubt, result in a larger yield of fodder 
and in a consequent increase of revenue; but His Excellency in 
Council considers that such reserves should occasionally be 
thrown open in blocks to grazing, in order that the ground may 
be manured by being ‘frozed over before being again closed for 
growing grass crops. The Government is, moreover, of opinion 
that only in season of great drought would it be either practicable 
or necessary to supply the lopped boughs of bushes or trees as 
fodder for cattle. Iam, however, to add that in the matter of 
cutting and stacking fodder for sale, the Government of Madras 
is entirely at one with the Supreme Government, and to state that 
orders have recently been issued that this course should be 
adopted wherever possible. His Excellency in Oouncil is at the 
same time clearly of opinion that the fodder so stacked should be 
sold as soon as possible and not stored against a future season of 
drought, 

6. In this Presidency, fodder reserves are regarded as most 
useful for the supply of fuel, for this! claas of produce usually 
grows on the same areas as fodder, and by far the largest income 
from reserves of this nature isto be made by the sale of fuel 
from day to day under proper forest management, I am to 
observe that the Government of India does not appear to have 
noticed fodder reserves from this stand-point. 
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7. Lastly, I um to express the regret to His Excellency the 
Governor in Council tbat he is unable tv agree with the Supreme 
Government in the views set forth in paragraph 19 of the above 
Resolution, Ifan area is constituted a Reeerved Forest, it should, 
in the opinion of His Excellency in Council, be under the 
management of the Fores: Department, and under the system 
adopted in this Presidency it would always be so managed by the 
Collector of the District and his Forest Assistant. 

8. Inconclusion J am to eay that the Resolution of the 
Government of India will not be communicated to the Board and 
Conservators of Forests pending the elucidation of the questions 
ralged in the foregoing letter. 

To this the Government of India replied :— 

The remarks made in the letter from the Government of 
Madras, have been considered by the Government of India, 
and in compliance with the request therein contained, I am 
directed to offer some further remarks regarding the enbject 
discussed in the Circular Resolution of the Supreme Gav- 
ernment, dated the 15th July 1891. The Resolution was 
forwarded to the Madras Government for information only, 
and with the view of enabling His Excellency the Governor in 
Council to compare the policy of his Government with that 
adopted by the Government of India for the management of State 
lands; but the Government of India are glad of the opportunit 
of further discussing the subject, and of shewing how far their 
views harmonize with those of the Madras Government, which 
has taken go strong a lead on this question. 


2. The Government of India are in accord with that of 
Madras in recognizing the serious administrative difficulty which 
is caused by the existence of large numbers of unnecessary and 
unprofitable cattle, alike useless for agriculture and breeding pur- 
poses, and in conjecturing that these exceasive herds are allowed 
to exist only in places where little value is placed on fodder 
because it is supplied gratis from State lands at the expense of 
the general public. 

8. The Government of India are prepared to approve any 
policy suitable to the circumstances of the country, which would 
prevent, in the interests of agricultural prosperity, the further 
increase of such useless herds, and which ‘world reatrict an far as 
possible the area on.which they are admitted to graze. They are 
disposed to believe that the most practical means by which’ this 
reault can be obtained will be found in the exaction of a payment 
for fodder obtained from State property. This policy was kept in 
view when, in reviewing the Madras Forest Administration Report 

+ for 1889-90, the Government of India expreased approval of the 
‘inciples laid down by His Excellency the Governor in Council 
for the management of pastures and grass lands; and the same 
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oliey underlies paragraphs 7 and 8 of the Government of India’s 
Reso Jution now under discussion. 


4. The statement in paragraph 7 of that Resolution that the 
management of Government lands should be conducted on mer- 
cantile principles, was meant to convey that o fair market 
price should be exacted for the use of the produce, sufficient to 
prevert the enjoyment of undue indulgences by a limited section 
of the community at the expense of the general taxpayer, but it 
should have been explained that it was not intended that the 
highest money value should invariably be realized, The Govern- 
ment of India, however, in laying down this principle desire to 
leave the practical working of if entirely in the hands of Local 
Governmenta, who may decide, according to the conditions of 
each case, the manner, means and rates according to which grass 
and other fodder can be most economically and equitably dis- 


posed of. 


5. The Government of India have abstained, in view of the 
difficulty of distinguishing agricultural from other cattle from 
formally recognizing the principle that in years of drought the 
reserves should be thrown open to agricultural cattle free of 
charge; but they have, atthe same time no intention to fetter the 
discretion of Local Governments in remitting or reducing all 
charges for every class of cattle in the event of great droughts. 


6. The statement made in paragraph 8 of the Government of 
India’s Resolution is that the system of management, i.e the 
treatment of pastures (not the system of control), should be such 
as to exclude, as far possible, all interference on the part of aub- 
ordinate officers, It is of course understood that, so long as there 
is to be control at all it must he exercised by subordinates of 
either the Forest or Revenue Departments, or by contractors or 
middlemen, The term “management” was however used in 
the somewhat technical sense in which it is employed in forestry 
and was intended to mean the general rules or system prescribed 
by the more responsible officials for the treatment of pasture and 
fodder-land, The term was nof intended to include the executive 
control under which the system or rules were to be carried into 
effect, In this view the “management” or system under which 
the utilization of pasture or fodder is directed should, os in the 
case of wood-furest, be based on a pre-considered plau which would 
virtually preclude subordinate officers from deciding on their own 
arbirtary judgment whether certain areas are to be thrown open, 
or to what extent they shall be utilized. 

7. The Government of India are disposed to consider that 
pasturing is the most wasteful way of taking (a grass-crop off the 

round, and should not asa rule be allowed in fodder-reserves, 

f this view is correct, the practice would become doubly objec- 

tionable in years of searcity ; at all events until the main crop, 
50 
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has been gathered by hand. When this has been done, the cattle 
may stlll find between thorns, stones, &., some blades of grass 
which could not otherwise be utilized. 

Under certain conditions it will andoubtedly be useful, as 
proposed by the Madras Government, to throw open fodder 
reserves periodically for a limited period of a few months, after 
the main grass-crop has been harvested. 

The Government of India agree in the views expreased by 
the Madras Government that all stacked fodder should be disposed 
of as soon as ible, and that, whenever feasible, the grass-crops 
should be sold standing. They concur also in the view that 
bushes and boughs of trees should be utilized as fodder only in 
seasons of drought, though there may be exceptional fodcer- 
reserves which, under a pre-conceived plan, may yield an annual 
or periodical supply of branch-fodder, There may also be cases 
necessitating on the part of Government, storage of fodder of 
military purposes, but in auch cases, the fodder should be pressed 
and baled, His Excellency ia Council takes this opportunity to 
draw renewed attention to the importance of encouraging ‘the 

wth of fodder-bushes and fodder-trees, which can withstand 
Srought, in tracts where grass fails in dry seasons. 

‘The Government of India have not laid down any rules in 
regard to the management of fodder-reserves, and merely ask that 
their treatment, which must vary in different localitiea, should be 
studied. 

8. As regards paragraph 6 of your letter under reply, the 
Goverament of India are fully aware that in most cases the same 
areas produce both fuel and fodder and frequently timber as 
well; but asa rule the production of the one class of produce is 
the main and the other the accessory purpnse, according to which 
the reserve ie classed. A plan of management muat naturally 
consider each purpose at its full value. 


9. Jt is important to remember that the use of the term 
“forest” does necessarily imply that a tract thus designated 
should bear trees. The management of some forests need not 
therefore require any special knowledge of aylviculture. But the 
Government of India have no objection Lu offer to the decision of 
the Madras Government that all reserved forests, whether they are 
classed as wood, pasture, or fodder-reserves, should be managed 
by the Forest Department; and, though there is nothing in the 
legal constitution of reserved forest necessitating such a decision, 
the Government of India entirely apree that the constitution of 
the Forest Department makes it ih most cases the most guit- 
able agency for the management of all State domains of the 
kind dealt with inthis Resolution. 
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Sources’ of Rubber Supply. 


Para rubber is the produce of Iovea brasiliensis, Muell. Arg, 
a tree belonging to the natural order Euphorbiacee. The rubber 
is obtained from incisions cut through the bark, from whence the 
sap trickles into small. bowls and is finally cured by being ladled 
on to a paddle-shaped implement and held over a stone in which 
Urucury Nuts (Maximiliana regia) are burnt as the fuel, In 
Museum No. 1, Case 94, will be found a fine series of articles 
used in collecting and preparing this rubber for export, and also 
numerous samples of the rubber. In 1891 the estimated export 

* of Para rubber amounted to 17,700 tons of which 600 tone were 
imported into this country. 

A sample of rubber from H. brasiliensis, grown at Mergui, 
India, was reported upon in this country in 1889 as worth 1s, 
11d, per Ib. 

Ceara rubber or “Ceara Scrap” is afforded by Manihot 
Glaziovii, Muell. Arg, a tree native of South America and belong- 
ing to the natural order Euphorbiacew. The imports of this 
rubber into this country amouuted to 180 tous in 1891..In Case 96, 
Museum No. 1. will be found samples from Brazil, and also from 
plants introduced into Ceylon, Zanzibar, and Natal. 

Mangabeira or Pernambuco rubber is extracted from a small 
tree (Hancornia speciosa, Gomez) of the natural order Apocy- 
prea Specimens of this rubber are shown in Case 72, Museum 

fo. 1, 

The principal source of Central American rubber is Castilloa 
elastica, a large forest trees of the tribe Artocar, of the 
natural order Urticacee. It affords the Ule of British Houduras 
88 well as Nicaragua, Guatemala, Mexico, and Guayaquil rubbera. 
The total imports of Central American, West India, Columbian, 
Carthagena, and Guayaquil rubbers during the year 1891, 
amounted to 100 tons. See case 100, Museum No. 1. 

Esmeralda of Guiana may perhaps be afforded by Hevea 
sp. or is Sapium sp. of the natural order Euphorbiacew. 

Columbian India rubber and “ Carthagena” are one and the 

same thing, as is pointed out in the Kew Bulletin, 1890, page 149. 
The tree yielding this rubber is Sapium bigtandulosum of the 
‘natural order Euphorbiacem, a widely spread and variable species, 
it is also the source of Touckpong or Cumakaballi rubber of 
British Guiana, Case 96, Museum No. 1 contains specimens of 
these rubbers, 

Assam rubber is the produce of Ficus elastica, a large tree 
of the Artocarpes tribe of Urticacee. Thé imports of Assam 
and Rangoon rubber (also from Ficus elastica) amounted to 850 
tons in 1891... Specimens may be seen in Case 99, Museum No.1. « 
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Borneo rubber is afforded by species of Willughbeia and 
Leuconotis, allied genera of the natural order Apocynacem (see 
Kew Report 1883 page 43). 200 tons of this rubber were impor- 
ted into this country during the year 1891, Samples will be 
found in Case 71, Museum No, 1. 

African rubber is furnished by several species of the genus 
Landolphia, woody climbers of the natural order A pocynacem. 
The best quality from the Zanzibar coast is derived from 
LL Kirkii, Two other species, viz., L. florida (the chief source of 
Mozambique rubber) and L. Petersiana are alao sources of the 
East African supply. 

On the west coast L, Owarienzis, which has a very wide 
distribution, is the pri mal species furnishing Congo and Sierra 
Leone rubbers, L, florida, which occurs on the east coast, and 
L, Mannii also affords part of the West African supply. Liberian 
rubber is perhaps in part afforded by the “Abba” tree (Ficus 
Vogelii), of the Artocarpem tribe of Urticacem, and has already 
been fully discussed in the Kew Bulletin for November 1888 
and May 1890. Messrs. Hecht, Levis, and Kahn give the follow- 
ing statistios concerning these rubbers for 1891, vic:—African 
imports, 4,860 tons; Mozambique, 880 tons; Madagascar, 300 
tons, Case 76 Museum No. 1, contains samples of these rubbers. 

The following review of the sources of rubber supply from 
the commercial side has appeared in the Indian Rubber aud 
Gutta-Percha and Electrical Trades Journal, January 8th, 1899, 

There are merchantable in New York between 30 and 40 
different sorts of India Rubber, the varieties determining the 
selection by manufacturers in the purchase of stocks, says I. A. 
Sherman in the ‘Rubber World.’ Of course, rubber in all its 
variations is essentially the same, differing somewhat in the same 
degree as the pumpkin in South Dakota from that in New Eng- 
land—one large and another small, one with little flavour and the 
other richer in food qualities, The difference between sorts of 
rubber, however, is due in large measure to the methods employed 
in gathering the sap. It happens that the natives of the 
Amazon Valley have always takan pains in the curing of rubber, 
While climatic conditions in that country, may have had their 
influence upon the character of “ Para” the condition in which 
this rubber: is exported has become a prime factor in making it 
a favourite with manufacturers, On the other hand, some of the* 
African sorts are so full of bark and stones as to make them almost 
unfit for use. At one time “ Aasams " were almost unmarketable 
in New York, the price sinking as low as 10 cents per pound, and 
not wanted at that. One firm, after long experimenting, dis- 
covered a chemical solution in which the rubber was washed, the 
process being thet the bark and other impuritiea absorbed the 
chemicals, making them so heavy that they separated from the 
‘re ard fell to the bottom and away. ‘is company made a 
fortune in & moderate space of time; but they put up gradually 
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the price of Assams, from the fact of their creating a demand 
for that sort of rubber, until the profits became comparatively 
small, when they disposed of the privilege of washing to some 
leading rubber-men who use the procesa at the present day, | 

, Para rubber is more largely consumed in the United States 
than apy other. 1t may be noted, also, that the larger share of 
the rubber exported from Para comes to this country. There are 
three grades—fine, medium, and coarse. Fine Para is the stan- 
dard by which all other grades are measured ; it brings the beat 

rice aud probably is more used thao any other. Should it 
Become irregular in aqlity 3 the operation of curing over the 
smoke of palmnuts-—as when little strips of virgin gum occur iv 
the grain—it is called “medium,” and its price is lessened by. 
@ cent or two per pound. 

The “ coarse ” ia imperfect, being composed of the scrapings 
and refuse of the fine sorts, and sells for about two thirds of the 
price of the better grade. It shrinks considerably, having much 
water in it and the importer generally is in a hurry to turn it ovey 
to the manufacturer. There are again mauy variations in Pasa 
Rubber coming from different localities on the Amazona, this 
subject is involved in some obscurity but the best rubber is sup- 
posed to be found on the River Purus, a tributary of the 
Amazons, having ite source in the Andes. Brazilians, however, 
are apt to. believe that the locality of the best sorts is unknown to 
Americans, and possibly the Purus may not be the locality. 

There comes from Peru, at the sources of the Amazons, and 
its tributaries, a rubber resembling the Nicaragua eheet and called 
Cancho, This rubber is very wot and consequently shrinks very 
much, which is a serious drawback. It is considered a good 
strong rubber, and it ia utilized toa considerable extent by the 
boot and shoe manufactarers, 

Of Ceara rubber, there are three grades, numbered one, two 
and three respectively. It is called a “mule gum” the signi- 
ficance being that it is ueither one thing nor the other, it being 
80 deficient in elasticity as to cause some to argue that ir is not 
rubber. Itisa very dry rubber, its gathering being peculiar, 
The tree ‘is incised at the beginning of the dry season, and as 
gum oozes from the wound it forma on the outside of the bark, 
to be pulled off at the end of the season. he gathering of this 
rubber seeme to be on the wane, for every year there is an exten- 
sive migration of Ceara people to Para, bound for the forests of 
the Amazon, 

From Bahia and Pernambuco, in Brazil, comes a rubber of 
a different grade from that of Pars. It is cured with alum and 
salt water. The Pernambuco comes in sheets, and is of a yellowish 
white tinge. That from Bahia is not good, and comes in round 
balia, The principal objection to it js that it ia very damp, 
entailing # large losa to the importer from shrinkage. 
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Of Mangabeira rubber, there are three grades, very similar 
to Bahia and Pernambuco sorts. A grade that has a red look is 
considered superior, and sells for 5 or 10 cents per pound higher 
than the others. 

From Central America comes a variety of rubber, distinc- 
tive in name, theoretically, but owing to the lines of transporta- 
tion centering at Greytown, and the trans-shipment at that point 
to New York, there is much confusion, one sort often getting 
substituted for another. The Pacific mail steamers gather also 
different varieties at Panama with the same confusion, That 
which comes from Nicaragua is called Nicaragua “ sheet ” and 
“scrap.” The latter comes in pieces about 24 feet long, weighing 
from 10 to 40 pounds, In the gathering of rabber in tho forest, 
around the cute in the tree a residunm is left which is given to 
the man as ® perquisite and this forms “scrap.” As in the 
peculiar mode of gathering, it ia very dry, there is little loas in 
shrinkage, and this quality makes it a favorite with manufac- 
turers. It contains some bark, but not ao much as the “ sheet,” 
The sheet, after it is milled and washed, ie the same rubber as 
the “scrap.” Both are cured by the use of a vine from 
which a soapy [alkaline] substance is formed. 

There is another Brodie which comes from Central America 
containing a considerable amount of ashes, due to its being 
amoked over the latter. It comes in thin sheets } oe ineh 
thick. It isa dry rubber, there not being so much loss in 
ahrinkage, but itis not so firm as the other grades, and it 
is difficult to work. There also comes from Central American 
ports a rubber which is chiefly grown in New Granada, and is 
called “ Carthagena strip.” It is from 1} to 2 inches thick and 
there is a great deal of cand and dirt in it. It is a black, tough, 
rubber, 

Honduras furnishes a great deal of rubber of the Tuno sort 
which is found in many other sections of Central America, 
Guatemala ranks low in the American varieties, containing a 
resinous substance. It comes in sheets pressed together. There 
ig a rubber which comes from Angostura as good as Para. 
When cut it is found to contain little spots of white. as large 
asa pes. Tuxpan, Mexico, once senta fine grade of strip rubber 
but as the trees have been destroyed by cutting them down 
inatead of tapping for rubber, the imports from there are now 
very small. The rubber is gathered by scraping from the bark, 

Guayaquil comes in large flakes or lumps of a whitish colour 
in the best sorts, the inferior sorte being porous and exuding a 
black liquid which stains the knife and Eande, As in a great 
many Central's the name is often confounded with the sorts. 

Esmeralda comes from Guiana, is strip rubber, and is also 
made into “ sausages.” Some brokers are of the opinion that 
very little of the real Esmeralda finds its way to America, it 
being almost indistinguishable from other grades. It brings a 
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high price. Certainly, little of it finds its way to Europe, brokers 
not quoting it there. A great deal of the rubber gathered in 
Columbia finds its way to the Amazons and Para, 

Tn rubber from Asia the Assams probably take the lead, 
and are rated above coarse Para in price, There are three or 
four grades, the lower ones being very dirty and all of them re- 
quiring much washing. 

There are two grades of rubber from that source one was first 
called a gutta, on account of its geographical location, but this 
error was a palpable one and soon corrected. It is a white, soft 
porous or spongy rubber, the pores being filled with salt water or 
whey. The better grade is a fair rubber, but the second grade is 
often, when cut, almost as soft as putty and practically worthless. 

Of Africans there are many varieties. The favourite sorte come 
from Madagascar. The pinky sorts come in the shape of round 
balls, weighing 1} to 4 pounds, It is not ao strong as fine Para. 
There is always a good demand for it aud it is rarely found in 
store being sold to “ arrive.” This sort comes from Tamatave. 
There are two or three variations in quality of Madagascars, but 
the grade called “ black” comes from Majunga, is exported in 
small balis, avd has a dark colour when cut. 

From the West Coast of Africa there are many varieties, the 
best coming in the shape called “thimbles,” which are square 
pieces one inch each way. The rubber is very dry, and ia in 
good demand by mechanical goods manufactures, It ia very 
strong rubber, and naturally has little shrinkage. Tongues are 
shaped as their names indicate. There is a considerable shrink- 
age, butit isa very good rubber about 14 inches in diameter. 
It cuts white, and is fairly firm. 

Congo ball is made from small strips of rubber and rolled 
into balls, from 1 to 2} inches in diameter. Itis is a firm and 
very elastic rubber, but there is more or less bark in it, and as 
manufavturers do not always have proper machinery to exclude 
it, they do not buy readily. 

Sierra Leone comes in balls 3 to 4 inches in diameter, and 
isa very fair gradeof rubber. It has @ considerable demand 
from boot and shoe and mechanical goods men. Like all West 
Coast rubbers it reaches us by way of Hamburg or Liverpool. 

The finer grade of Mozambique is called “white ball.” It 
resembles Congo ball is appearance, and comes in about the same 
shape. “The red ball “ is mixed with a reddish bark, and will 
be found filled in the coutre with bark, The rubber is then called 
“unripe Mozambique,’ and sella for 10 cents less per pound, 

Prom Liberia comes a lump rubber. There are three rivera 
in Liberia from which rubber is gathered, but it is all assembled 
at the common mouth and the grades are not kept separately, 
making a class of rubber which is very variable, and therefore 
disliked by manufacturers, 


ay 
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There is, on the whole, a growing tendency towards the use of 
Africans, and in this is a true check on the price of Para. In 
Centrals there seems to be a falling off in the production conse- 
quent upon a ecarcity of labour, which bas been from time to 
time drawn into internal enterprizes. In Europe, the stocks of 
African are always larger than of Para, and asteady growth is 
very noticeable,—(Kew Bulletin.) 


Effect of the time of felling on the production and 
development of Coppice-shoots. 


M. Bartet, Inspecteur Adjoint, in charge of experimental work 
in the forests at Nanoy has published an interesting pamphlet 
“On the influence of the period of felling on the production and 
development of coppice-shoots.” ‘The experiments were very cara- 
ful—quite like German work ~and they are explained with that 
beautiful lucidity that only the French language can give. With 
the syatem, too, for which the French nation have such a 
“penchant,” M. Bartet begins by citing the old rule guiding 
fellings for coppice in France, which has apparently been establish- 
ed without sufficient enquiry. ‘his runs as followa :— 

“Phe coppice-shoots at first take a great part of their nourish- 
‘ment from ihe old root, and it is during the period of repose that 
‘the roots contain the greatest amount of alimentary reserve. On 
‘more we retard the birth of the shoots and the greater will be 
‘the number of the stumps that do not produce shoots till the 


‘second year. A a 
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‘the other hand, if the felling is made before or during the 
‘winter, the cold may cause separation of the bark from the wood, 
‘a thing very prejudicial to the formation of shoots. The end of 
‘the winter, that is, in March, would therefore appear to be the 
“best moment at which to exploit for coppice: the shoots are 
‘then well nourished and vigorous. Such is not the case with 
‘shoots produced after fellings made during the pericd of growth. 
«Without considering the fact that this gives the shoots less time 
“to grow, it frequently happens that the young shoots, atill tender 
‘and poorly lignified, cannot stand the early autumn frosts, 
‘(Lorentz et Parade).” 

‘The results of the experiments made during three years in 
the Forét de Haye by M. Bartet do not bear out this rule alto- 
gether, although the actually best moment at which to fell does 
not differ very much from that at present adopted. 

The oak, hornbeam and beech were. experimented with on 
four areas cleared in the forest and divided up into 6 or 7 sections 
each of 9 ares extent ('2223 acre), each area being thus 
1'8 or 1:56 acres as the case might be. The soil and position were 
such that M. Bartet is careful to explain that these experimenta 
cannot be taken to have much more thana local value. The 
fellings were made in each month from March to September, a 
section in each area being dealt with in each month, 

Part II is headed “Resultate conatatés” and is divided up 
into :— 

1. Date of appearance of the shoots, 
2, Aptitude of the stumps to produce ahoots. 
- 8, Number of the shoots. 
"4, Nature of the shoots. 
5, Height of the shoots: 
and Part IV, gives the “Résumé and practical conclusions ” 
which we will translate in extenso. 

“ These experiments were carried out on a very superficial 
‘soil and in an extreme climate, that is, under quite special con- 
‘ditions, Very probably, different resulta would be arrived at 
‘if the three species, oak, hornbeam and beech, were studied 
‘under conditions of a deep and damp soil and a climate gentler 
‘than that of Lorraine, Until more extended experiments have 
‘been made, we must not generalise from the conclusion here 
‘arrived at and they must in fact be limited to analogous situ- 
‘ations. With this reservation we will now give the principal 
‘deduetions to be drawn from what has been written above :— 

1. “The coppice shoots appear at dates naturally very vari- 
‘able according to the petiod of the felling. Thus, when the 
‘felling is made in the middle of March or April, nearly all the 
“stumps of oak and hornbeam which produce shoots at all will do 
‘so before the end of the year. On the other hand, if the felling 
‘is put off till the end of August it will be only in the following 
<apring that the shoots of these two species will appear. The 
«more we put off the date of the felling, starting from May, the 
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“The stumps of beech, whose shoots come chiefly from 
« adventive* buds are slower in shooting than those of the two other 
‘species ; and thus by exploiting the beech in the middle of 
‘ August the stumps will be rendered incapable of producing shoots 
‘before the following spring: 

2. “The period of felling appears to have but little effect 
‘on the proportion of stumps that remain completely inert and 
«without shoots. However, we may suppose a felling in the 
* middle of August to give, from this point of view, the Jeast unfa- 
* yonrable results for the three species studied. 

8. “The stumps rendered sterile by the death of all their 
‘shoots attain their maximum proportions with exploitations fram 
«May to July for the hornbeam and the oak, 

4, “Everything considered, it is the hornbeam which is the 
“least often sterile. The oak, in this connection, stands between 
“the other two species. 

5, “For the hornbeam, the number of stumps considered 
‘as really fertile differs very much, with the period of felling. For 
+the oak there is only one time which seems completely unfa- 
* yourable :—the middle of August. Finally, for the beech, it is 
‘the felling in May and June which seems the most advantageous 
“from this point of view. 

6. “The period of felling does not exercise a marked in- 
‘fluence on the average number of the shoots per fertile stump 
‘with the oak and hornbeam. With the beech, on the contrary, 
“the difference is very marked : it is the felling in June which is 
‘by far the most favourable for the production of shoots, while 
‘the forest shoots appear after fellings made in August and in 
* March.” 

“The stumps of the beech, moreover, produce mech fewer 
~hoots than those of the oak and the hornbeam, generally nearly 
‘a half less.” 

“For the oak, the period of felling is also without effect on 
“the nature of the shoots, these, except in rare cases, being always 
‘ proventive shoots, On the contrary, for the hornbeam and beech 
“but particularly for the latter, felling while in leaf augmente the 
“average number of adventive shoots per fertile stump and in- 
‘creases the proportion of stumps which bear only this kind of 
‘ shoot. 

“ Adventive shoots are at their maximum number on stumpa 
“of hornbeam when the felling takes place in July, and on those 
‘of the beech when it occurs in June,” 

“ Generally, stumps of beech produce a few more adventive 
‘than proventive shoots, while on those of hornbeam there are 
‘nearly eight times as many proventive as adventive shoots, 


Adventive shoots coma from buds produced by the cambium layer after 
the tree is felled and are generally placed on. “bourrelet” emerging betwoon 
the bark nd the wood at the level of the cut. Rarely also an adventive 
shoot will be preduced frcm the cambium layer at a pointwhere the bark has 
been rubted off lower down. Proeentive shoots come from normal buds on the 
parte of the stump stove ground but which have remained Intent. 
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8. “Considered at the close of the year following the felling, 
‘the height of the tallest shoots differs very much according to the 
‘period of the felling. For the three species in question the 
‘maximum in height corresponds to the felling in April and tho 
“the minimum to that of the middle of August. 

9. “If we take as » term of comparison the size of the shoots 
‘of two years produced by the felling in April, we may, without 
‘appreciable harm, wait to fell a coppice of oak till may, while to 
‘fell the hornbeam at this date would mean a loss of 20 per cent. 
‘For the oak the loss becomes marked if the felling is left 
* till June. 

10. “For the above two species, but particularly for the 
‘oak, fellings at the end of August and middle of September seem 
‘ to give shoots much more vigorous and taller than in the case of 
‘individuals coming from a felling at the middle of August, 

11. “The differences existing in the heights of the tallest 
‘shoots at the end of the second year, appear to increase in the 
‘third year, to the detriment of cuttings made during the season 
‘of leaf. 

“ Finally, if we bear in mind the divers aspects under which 
‘thie question of goppioe shoots has been examined, we arrive at 
‘at this double conclusion, viz, that 

“ For fellings in oak, hornbeam and beech coppive, the worst 
‘period is the middle of August. 

“ The best period is, on the contrary, the middlo of April; 
‘but it is nearly equally good to fell in Match and May in the 
‘ease of the oak, and tor the hornbeam March is nearly as good 
‘as April,” 

t will be noted that M, Bartet does not even consider the 
idea of coppicing io winter, and yet in N. India—-where there is 
plenty of frost, that is generally the time adopted. I think I am 
tight in saying that cutting flush in January, and February 
produces plenty of sal shoots. As also in early March (2) but T 
noted that this year in November the number of shoots from sal 
stumps (some inferior kinds seemed as prolific as usual) cat flush 
between the middle of March and the hot weather was almost 
wil; whother this was due to other causes or to tho “a joque de 
Vabatage” I cannot say—and it may be that the late entting, ay in 
France, caused late shooting, but as 1 no longer hold that Divi- 
sion, I cannot speak to this and as a matter of fact one would 
think the heavy rainfall of the Kumaun SBhabar (whore the forests 
were situated) would prevent this cousideration (of late cutting) 
being of much consequence. Ifyou coppice Shisham in March, 
there will be a thick mass of shouts 4 or 5 feet high in a mouth or 
two: root-suckers (drageons) appearing later, I think. 


A, G. HOBART-HAMPDEN. 
We have received, through the kindness of correspondents, two Reviews of 


this interesting work.’ As they differ in several respects from cach other we 
Berpote to print both, the other will consequently appear in our issue for 


Hon, Ep. 
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Indian Meteorology 


We have received Part 1 of Vol. V of those most valuable 
* Meteorological Memoirs’ whose publication is so creditable to 
the Indian Government and helps to place India in the foremost 
rank of countries which take an eulightened interest in science. 
This Part commences a most important review by Mr. H F. 
Blantord, F. R. S., the late Meteorological Reporter, who is evident- 
ly now devoting the well earned leisure of his retirement to the 
work, in which he proposes to discuss fur each of twenty-five stations 
of importance throughout India, the diurnal variation of atmos- 
pheric conditions. The following is Mr. Blanford’s preface to the 
work, The part now received discusses Sibsagar and Goalpara 
and the information it gives regarding these two stations, deserves 
to be consulted by Forest Officers in the Assam Province and 
especially by those who,are employed in preparing Working Plana, 

“Tn the year 1878, hourly observations of the barometer, 
‘ thermometer, &c., in four days in each month were commenced 
‘at a few selected atations in Bengal and Assam with a view to as- 
* certaining the normal diurnal variations of the temperature, pres- 
‘ aura and other chief meteorological elements ; partly as auxiliary 
‘to the regular daily observations and to furnish corrections for 
* reducing the latter to true mean values, but chiefly as a contri- 
‘ bution to physical Meteorology. and to ascertain what differences 
‘ might characterise the normal diurnal march of the atmospheric 
‘ changes in different parts of the country. On the establishment 
‘ofa Meteorological Department under the Government of India 
‘ in 1875, steps were taken to extend this aystem to other parts of 
“the empire, and eventually it was brought into operation at 
‘ twenty-six stations, not including Calcutts, Bumbay and Madras, 
‘at which such observations had already been recorded for many 
‘ years, or which were provided with instruments for autographic 
‘ registration. 

“At most stations in Bengal, Assam and the North-Western 
‘ Provinces, the observations were continued until 1885; one only 
‘ viz., Goalpara, having ceased to furnish them in 1881, when the 
‘observatory was removed to Dhubri, Those of the Central 
‘ Provinces, the Bombay Presidency, and Burma were discontinued 
‘in 1887 and 1888, and those of Southern India in 1889. At 
‘one station (Leh) they they are still in progress. 

* We now possess hourly observations of temperature, pressure, 
‘ humidity, cloud proportion, &,, recorded on the 7th, 14th, 21st 
‘and 28th days of each mouth for at least 10 years at sixteen 
‘ observatories, and at a few for longer periods; at two for 9 
‘years; and at two fur between 8 and 9. At four stations in 
‘ Bombay they have been recorded on three days in each month 
‘ for 10 years, and at one station (he series is not yet complete, 
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‘Some small portions of these have already been’ published. 
‘The Allahabad observations of all elements for four years were 
‘discussed by Mr. Hill in a memoir published in the first volume 
‘ of this serial in 1881; and the barometric series of Hazaribagh, 
‘for three years, and those of Goalpara, Patna and Leh for five, 
«six and three years, respectively, were reduced and published in 
‘1878 and 1881 inthe same volume, These disevssions must 
‘ now be regarded as preliminary only; but they may be usefully 
‘compared with the results of the much longer series for the 
‘same stations that will be given in the present memoir. 

‘Each diurnal series of readings consists of 25 observations 
‘of the barometer, thermometer, hygrometer, wind direction, 
‘cloud proportion and rainfall, beginning and ending with mid- 
‘night. Thus, the first and last readings of each series can be 

reduced to the same value, any difference being equally dis- 
‘ tributed through the 24 hours. The solar thermometer, a non- 
* registering black bulb in vacuo, wes observed only while the 
‘gun was above the horizon, and the ground radiation thermome- 
‘ ter between sunset and sunrise. The wind vane was observed 
‘hourly, the anemometer hourly or only at intervals of three or 
‘four hours. All these will be discussed in the present memoir 
“as far as examination of the registera shows that the data are 
‘trustworthy. In aclimate in which the diurnal march of the 
‘several meteorological elements is so regular and strongly 
* marked as in India, even from 80 to 50 series of horary obser- 
‘ tions for each month suffice to give a near approximation to the 
‘ diurnal variations of temperature, pressure and bumidity, and at 
‘least to indicate some of the characteristic features of the more 
‘ variable elements, wind direction, cloud proportion and rainfall, 

‘ The observations are made at the specified hours of mean 
*Tooal time, and except when otherwise mentioned, the reductions 
‘are all made to the same time standard, 

‘I propose to discuss the results of each station separately 
‘commencing with Sibsagar in Upper Assam; thence passings 
‘westward to Bengal, the Gangetic Plain, Central India, the Pun- 
‘jab acd Sind, all lying without the tropics; and shall conclude 
“with those of the Peninsularand Tropical Provinces, viz, Bom- 
‘bay, the Central Provinces and Madras, and Burma in the 
‘Eastern Peninsula, The results of the whole will be compared 
‘and summed up in the final portion of the Memoir.” 

We may give as examples of the resulta the following mean 
annual temperature for the 24 hours at the two stations. 

These shew that at both places 6 a.m. is the coldest, and 
8 p. m. the hottest, time of the dey. We should have liked to 

five also the pressure and humidity variation did space admit, 
ut for all these our readers should consult the publication itself 
and especially the beautiful diagrams shewing the results by 
curves, the best of methods for giving ‘elenrly and easily the 
results of careful statistical observations, 
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Vegetable Cultivation in India. 


We have received from the author a copy of a modest little 
handbook on the Vegetable Gardeu* by Mr. Gollan who is well 
qualified for sucha work by his long and successful ex- 
perience at Saharanpur. We can say for ourselves that we have 
already found the book very useful, It explains, for the North of 
India, the seasons when seeds should be sown and vegetables 
planted and it gives it all in a simple way which is a relief after 
the rather longwinded recommendations of some other books we 
have met with. And it explains some of the points not 
usually known, for instance that if you want to get good broad 
beans you must pinch the tops of the plants rv they have 
flowered or the pods will not set. We have long been aware of 
this ourselves, but it did not occur to us that the complaints of our 
friends that they were nat sneceseful with beans wero due to their 
possible neglect of this precaution. So too, how often we hear 
some people say that they cannot grow parsnips while others 
succeed admirably. Till we read Mr, Gollan’s book we were 
uneware of the reason. He says :-— 

“The seed of the parsnip only retains its vitality for a 
‘limited period of time and seldom germinates in this country 


*The Indian Vegetable Garden by W. Collen, Superintendent, Government 
Botonical Gardens, wanpur, Indian Press, Allahabad, Re, 1-8, 
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‘unless it belongs to the crop harvested in Europe in August- 
‘ September and sown in this country in October-November of 
‘the same year. Vegetable seeds which arrive in this country 
‘any time before the end of September and even for six weeks 
‘later, mostly belong to the crop harvested in Europe late in the 
“summer or autumn of the previous year and although fresh 
‘ from a seedaman’s point of view, they are necessarily a year old 
‘when they reach his hands. In order to be sure of securing a 
‘ crop of parsnips, special arrangements must be made to have the 
‘ seed sent to this country immediately after it is harvested.” 

We think that some of the rarely cultivated vegetables like 
Aniseed, Caraway, Borage, ete, might have been omitted with ad- 
vantage and some information given about fruit. We have 
ourselves looked in vain for information how best to grow straw- 
berries, 

At the end is a short chapter on flowering plants which we 
wish were more developed. These are minor failings and we can 
fully recommend this cheap little work to North Indian Forest 
Officers who are fond of gardening and are in want of a handy 
little manual to help them. 


ha 
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Dew, and its action on Plants. 


It_is generally believed that dew exercises a great beneficial 
and refreshing influence on plants, and this supposition has pro- 
vided poets with many beaatiful comparisons. When a scientist 
however, declares that it is not a fact that dew is so important 
& meane, and that ite beveficial effects have been greatly over-. 
rated, it may be safely presumed that the scientiat bas good 
grounds for his assertion. 

The reasons given by Professer G. Wollny of Munich, for 
combating the generally received opinion upon the formation and 
value of dew, are, as might be expected, weighty, and are based 
upon the researches of several years. These researches prove that 
dew is not, as is generally supposed, formed by condensation 
taking place in the atmosphere immediately over the plant, and 
according to which theory the dew falls on the plants; but that 
the dew-crops are caused principally by the moisture arising from 
the earth—a theory first proposed by Gerster in 1833. 

It will be seen that the co-working of the earth-moisture is 
necessary for the furtnation of dew, and it will be easily under- 
stood that this has e great effect upon the question asto the value 
of dew as a retresher of plants, 

That the generally-accepted theory of the formation of dew i® 
incorrect, is proved conclusively by Wollny, who states that in 
the field where he made observations the dew was sometimes much 
heavier in one place than in auother; and that while the 
difference could not be accounted for by the supposition that there 
was so much difference in the moisture of the atmosphere im- 
mediately over the places in question, the difference of moisture 
in different parts of the field accounted easily for heavy or light 
deposition of dew. wollny's researches prove conclusively that 
qnantity of dew deposited depends upon the moisture of the earth. 

‘A certain amount of moiature is attracted by the roots, and 
sent up into that part of the plant which ie out of the soil, The 
quantity of moisture thua abstracted by the plant depends not 
only upon the moisture of the soil at that particular spot but also 
on the temperature. The higher the earth-temperature the 
greater is the amount of moiature abstracted by the plant. 


DEW, AND ITS ACTION ON PLANTA, 365 


In winter, when the temperature of the ground is so reduced, 
the plants can extract little or no moisture, but at the same time 
they continue to give out from their upper portions to the air. 
It is because of this that they often die; not because they are 
frozen, but because they are parched todeatb. In summer nights, 
‘however, the earth cools very slowly, and loses very little of its 
heat, and, from this reason, the plants abstract a great quantity 
-of moisture ; ev much, in fact, that the water sometimes oozes 
from the leaves ; or, in case the surface of the leaves is suddenly 

-cooled, is condensed, and given off in drops, 

Wollny coneludes, therefore, that the presence of dew on 
plants is owing to the action of the moisture drawn up by means of 
the roots into the upper part of the plants, combined with the 
-action of the moisture rising directly from the earth itself. 

Jt may be remarked here that the leaves of certain plants 
are so formed as to permit secretion and accumulation in case 
the evaporation is weaker than the power of suction, or rather 
when more moisture is absorbed from the earth than is given off 
into the air. When a hot day is followed bya cold night, the 
edges of the leavea of (auch, fur instance, as the Alchemilla 

-vulgaris) are found covered by big drops, which canuot be consider- 
edas dewdrops, whichever theory of dew formation be accepted. 
The great use of dew os a means of supplying plants with 
smoisiure is, therefore, as shown by Wolloy, au error, for the 
plants can only be adequately refreshed by earth moisture 
absorbed by the roots, 

Dew was said to refresh the thirsty plant, The plant thirsta 
if it does not receive # sufficient amount of moisture from the 
ground tosupply that which is abstracted from them by the 
atmosphere. In times of drought, when the earth is more or less 

hed, aud moisture ‘s of the greatest necessity for plant life, 
there is no dew ; besides which the amount of moisture which a 
plant can absorb by means of its leaves (save only in exceptional 

-eases) is very trifling. 

If the leaves and buds, which during the heat of the day 
are parched, regain their freahness during the night, itis not 
owing to the refreshing influences of dew, but simply because the 
air having ceased to extract so much moiature from the plant, and 
the auction from the earth always continuing, a fresh supply of 
moisture has been laid up. The dew is only of use in providing 
the leaves of plants, as it were, with a covering which is some 
defence against the continual suction of the atmosphere; but 
even this is not necessary, for the parched parta of the plant 
-can become fresh without a dewy covering. After all, concludes 
Wollny, there is no doubt that the value of the work of dew has 

eatly over-estimated, and has not been in accordance witl! 
facts._(J. Matthewman, Worsbro' Dale, Barnsley, in the 
-Gardener’a Chronicle.) 


Seeds of the Sugar Maple. 


A correspondent wishes to the cultivation of the Sugar 
Maple (Acer saecharinum) of North America in the N.-W, 
Himalaya, can any of our subscribers tell him where he can pro~ 
cure seed; the name of some American or Canadian seed firm 
would probably be enough. 

. 
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Match Manufacture in India. 


We have had on opportunity of examiving the woods which 
the Indian Match Factory, Limited, intend employing for their 
match-boxes and match-sticks, and, as far as we can judge, 
they seem admirably adapted for the purposes. That which 
it is proposed to use for the boxes is distinctly auperior to the 
woods generally employed for the same purpose elsewhere, It 
ia tough, cloee-grained, and extremely flexible, and—though this 
is of no importance in connexion with match-boxes—it possesses 
# silky-texture and a grain which, when polished, would probably 
be pleasing to the eye. The wood for the match-sticks, while 
‘quite strong enough for the purpose, ignites somewhat more freel, 
and burns more steadily than that of ordinary English or Swedial 
matches. Both woods are, we understand, obtainable in the 
Sunderbuns in abundance. Under these circumstances, we see no 
reason why the company, which, in addition to cheap wood, will 
have the further advantage of cheap labour, should not make a 
very handsome profit, and distance all competitors. A large 
portion of the shares, we hear, have already been taken up, and 
the necessary machinery haa been ordered..-Indian <Agricu- 
turiat, 


The largest Band-saw Machine ever made. 


Meusrs Ransome of Chelsea, the well-known makers of wood- 
working machines, have just constructed the largest band-saw 
machine which has ever been made, The saw itself is an endless 
ribbon fifty-four feet in length, and eight inches wide, which 
travela at the rate of seven thousand feet per second over wheels 
or pulleys, which are no less than eight feet in dimaeter. The 
entire height of the machlne is twenty feet, and it weighs as 
many tons, The saw has been made for a company in New 
Zealand, where the timber—mainly blue-gum trees—grows to an 
enormous size, and can only be dealt with by exceptional appli- 
ancea,—Chambera Jowrnal. 
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“White. Wax in China. 


‘The native candles of the north are made of sheep's tallow, 
but those of the Central Provinces are partly manufactured from 
bean oil, which is able to be utilised for this purpose by the 
addition of white insect wax in the proportion of about one-eighth. 
Where bean oil canaat easily be procured, the seads of Stillingia 
sebifera ore employed, This tree grows most extensively in the 
south. A picul of its seeds yields twenty or thirty catties of 
tallow, and when this has been pressed out, subsequent grinding 
and steaming result in the production of an oil called ch’ing yu 
out of the albumen, Insect made white wax is added in the 

sroportion of three catties to a hundred catties of the tallow. It 
is the wax which gives it sufficient consistency to remain thorough- 
ly congealed in ordinary temperatures. From Hankow in 1889 
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about 120,000 piculs of the tallow of the tallow tree were exported, 
and of the quantity nearly half foued its way to Shanghai in the 
same year. An enormous quantity of candles are made in Shan- 
ghai and its vicinity, and the pressing out of bean oil for the 
manufacture employs a large number of water buffaloes, The old 
industry is that which bas for many ages made use of the tallow 
tree product. The new has poe out of the Newchwang trade, 
which supplies Shanghai with beans, The vast industry, which 
is an essential to the use of the vegetable tallow began, we are 
told, about six centuries ago. Till recently we knew general 
that wax is made at Luchou Fu, in Anhui, at Kiahing in Chéki- 
ang, at Hinghna Fu in Fukien, as well ss in Hunan, in Kweichou, 
in Yunnan and Szechusn. But the processes were never fully 
described, and there wasa veed tor fuller information, That 
want has been recently supplied by the inquiries of Mr Alexander 
Hosie of the British Consular service in Szechuan. The tree on 
which the insects produce the wax is an inhabitant of a different 
part of the country from that which produces the insecta. Chinese 
Tgennity brings the insects from their birthplace to their new 
home many miles away and sets them to the work of wax-making. 
It is this curious history which Mr. Hosie has been the first 
thoroughly to investigate. 3 
The white wax insect was frequently referred to in old works 
on China. One object of Mr. Hosie’s recent journey to the 
Chienchang vailey near Monat Omi was to procure from the tree. 
on which the insect lives specimens of the foliage and flowzrs, 
for Sir Joseph Hooker, These he procured and specimens of the 
living tree with the incrusted white wex on it, ae well as samples 
of the latter aa it appeared in commerce and of the Chines cand- 
tes, made from it. The said valley is 5,000 feet above the level 
of the sea, and is the great breeding ground of the insect, The 
tree ia au evergreen with the leaves springing in pairs from the 
branches, very thick, dark green, glossy, ovate and pointed, In 
May and Junc it bears clustors of white flowors, succeeded by 
fruit of a dark purple colour. The Kew authorities now say it is 
the Liguatrwm lucidum, or large-leaved privet. It March Mr, 
Hosie saw on the tree certain brown penshaped excreecences 
attached to the bark of the bonghs and twigs. Opening some 
larger ones they presented either a whitey brown pulpy mass, or 
a crowd of minute insects looking like flour. Their movements 
were just perceptible to the naked eye. From two to. three 
months later they become brown creatures with six legs and a 
ir of antennz. These sre the white wax insect or Cocous pela. 
Phere is w beetle which lives on the Boccus. It is a species of 
Brachytareus. It is found in many of the excrescences above men- 
tioned and burrows in the inner lining of the soale, which seems to 
be its food. When a scale is plucked from. the tree, Cooci escape 
by the hole which is made, It is in the town of Kiating that 
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inaeet white wax is produced. This city is 200 miles to the north. 
eget of the Chienchang valley. The scales are gathered in the valley 
and made up into paper packets of about sixteen ounces each, 
Sixty of such packets make a load, and they are conveyed by por- 
ters from the valley to Kiating in the night time. If carried by 
day the insects would develop and escape from the scales, Ag it 
ia, an ounce is fost in transit. A pound of scales in good years is 
sold for half a crown. In bad years it is worth twice this amount, 
In favourable years a pound of scales produces four or five 
pounds of wax. In the plain round Kiating very many plots of 

round aro seen edged with stumps from three or four to twetve 
Bet high, with numerous sprouts growing from their gnarled 
heads, as on pollard willows in our own country. The tree is 

bably Frawtnus chinensis, a kind of ash. The leaves sprin, 

in pairs from the branches and are light green, ovate, pointed, 
serrate and deciduous, On the arrival of the scales in May they are 
made up in amali packets of from twenty to thirty scales, which 
are sactaned in a leaf of the wood oil tree. Rice straw is used to 
suspend the packet under the branches of the ash or wax tree. 
Rough holes sre drilled in the leaf with a blunt needle, so that the 
insecta may Ord their way to the branches through the openings, 
The insects creep rapidly up to the leaves where they nestle for 
thirteen days, They then descend to the branches and twigs and 
take upaposition on them, The females then begin to develop 


~. geales on which to deposit their eggs, and the males to excrete 


the gubstance known a: white wax, It first appears as an under- 
coating on the side of the boughs and twigs, looking like snow. 
It spreads gradually till in three months it is a quarter of an inch 
thick, {n a hundred daye the deposit is complete and the 
branches are lopped off. The wax is removed chiefly by hand and 
is placed in an iron pot of boiling water, The wax on rising to 
the surface is skimmed off, end deposited in a round mould. This 
is the white wax of commerce. It is used to coat the exterior of 
auimal and vegetable tallow candies and to give greater con- 
sistency to the tallow. It is also used to size paper and cotton 

oda, to impart a gloss to silk and as a furniture polish. From 

fankow each year at present about 15,000 piculs of white insect 
wax are exported in a year, and the main portion of it finds its 
way to that port from Szechuan. Chinkiang absorbs 1,000 
iculs, and Shanghai 14,000 piculs. At Shanghai one-half is for 

ome use and the other half to distribute again to other ports, 
Tientain requires 1,000 piculs, and Canton and Swatow a thousand. 
piculs each, Thus ip appears that while Szechuan is not the only 
producing centre of insect white wax it produces enough to 
furnish the most distant cities with the means to make a sufficient 
number of candies to maintain the temple worship as well as to 
enable the people everywhere to equip their lanterns for walking 
in the evening, and aid in night illumination enerally—W, C, 
Weralde (indian Agriculturist, June 11th, 1891.) 
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Forest Administration in the Central Provinces. 


The future administration of the Government Forests of the 
Central Provinces has had and continues to demand the greatest 
consideration of the Local Government. There are sure signs 
that the very necessary task which has been imposed upon the 
authorities will soon be brought to a completion, and some 
result will be arrived at; but how far this is likely to be 
consistent with the maintenance and welfare of tha forests and 
their improvement in firm forest principles is a matter of the 
greatest doubt and oppenre to be causing # certain degree of . 
trepidation among Central Provinces Foresters, The present 
moment would, on these very grounds, appear a timely one to 
discuss the present administration and management of the Goy- 
ernment Forests; aud to make a few remarks with reference to 
the lines along which impending legislation is likely to follow, ag 
far as can be judged by the official writings, in the form of sag- 
gestions, which have from time to time appeared, 

I. .The present forest administration, 

- The Central Provinces, for purposes of forest management, 
are divided into two Circles, or Conservator's charges, Both the 
Northern and the Southern Circles—for auch are their names—are 
divided into eight Forest Divisions each of which is in charge of a 
(go-called) Divisional Forest Officer. These divisiona, with only 
one real exception, in which case the forests of two districts form 
part of one forest division, correspond as nearly as possible with 
the Civil -Districts into seventeen of which the Province is 
divided ; aud their geographical position in the Province is de- 
fined by the name of the Circle, being situated either in the 
North or in the South. 


Turning to the Annual Report for 1890-91 we find that the 
Northern Circle is in possession of 10,100 square miles of 
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Government Forests, compared with 9,972 square miles in the 
Southern Circle : so that if merely an average be taken it will 
be seen that each division of the Northern Circle occupies an 
average area of 1,262 square miles, compared with 1,246 
square miles for each division of the Southern Circle. And, 
though these numbers are in themselves enormous it should here 
be noted that particular divisions are in possession of far larger 
tracts than appears from the average. Amoug these, the Chanda 
Forest Division alone may be mentioned, the forests of which, 
seattered throughout the district, occupy a total area of 8,468 
square miles, This question of the enormous area which falls to 
the charge of one executive officer need not be entered into here, 

The Government Forests which form part of a division, may 
be divided into two classes, and for this purpose two classifica- 
tions suggest themselves, ‘The one we will call the “ official ” 
classification ; the other the “working ” classification—each of 
which it will now be necessary to consider. The followin; 
is the classification of the Reserved Forests adopted by the Loe: 
Government, which we have termed the “ Official’ classification :— 

A. Class Foreats, Reserves under strict conservancy or 
to which it has been decided to extend strict conser- 
vancy as soon as possible. «++ 9,038 Sq. Miles, 

B. Class, Other Reserves, classed as :— 

B. (1) Areas selected from time to 
time as available for the introduc- 
tion or extension of cultivation ... 484 Sq. Miles. 

B. (2) Other areas on +++ 10,164 aa 

It is not necessary here to enter into the question of 
“ anclassed State Forests and Waste Lands.” The area of these 
is comparatively small, occupying some 893 square miles: 
and “steps will probably be taken before long to have the 
‘greater portion of it declared to be Reserved Forests,” 

As regards the above classification it may be said without 
any great fear of contradiction that it chiefly exista on paper— 
that it is chiefly an official classification. As a matter of fact 
both A. and B, Class Forests are merely one and the same, Ib 
ie true that generally many of the A. Class Foreats are in a 
somewhat better condition, and are, in a way, more strictly 
watched: whilst, on the other hand, the idea is more or 
less prevalent that the B. Class Forests are to be loosel 

‘overned. This however, is merely a matter which varies with 

istricts ; and, especially, as re & ioular A, Class 
Forest and a particular B. Class Forest. It is, however, correot 
to say that no real distinction does ocour or need exist between 
the A. Class Foresta and the B. Class Forest, Whatever 
~difforence, if any really occurs, will be made apparent in the 
classification, which we have termed the “ Working ” Classifloa- 
tion, and which will now be explained. 
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It should be stated at once that this classification is not one 
that has been recognised as a classification. It is, however, here 
introduced as an easy way of describing the actual working of the 
forests; and as one which actually oxists in practice, It is 
a8 follows :— 


Square Miles. 

Open Forests we a = 18,029 
Closed Forests ee wee = 2,044 
Total vs = 20,078 


IL The Open Forests are Reserves, whether of A. or B. Class, 
which are open to the extraction of forest produce by any pur- 
chaser of forest licenses. 

IL The Closed Forests are those which are closed to the 
extraction of forest produce. In this class, as a general rule, merely 
‘A. Class forests are included, but B. Class forests also do, as a 
matter of fact, occur, 


Take the Closed Forests, It should first be noted that sub- 
classes might be made in which areas though closed, are 
opened to the extraction of one ticular kind of produce: 
or in which certain workings, principally with teak as the 
subject, are at intervals carried out, "or the purpose of this 
description, the above classification is sufficient and sufficiently 
correct. Neither is it necessary to say anything here with refer- 
ence to certain areas which are closed to “grazing,” for these 
belong to Class I or Closed Forests. 


To dispose of the Closed Forests, for the present, it need only 
be said that their appellation describes their working. It must 
not be imagined that over-worked, or exhausted forests are— 
gave as a rule, placed in this class: on the contrary, it ie the 
best forests, teak-bearing tracts; in a word those which were, or 
promised to become, we! | stocked areas have been placed in this 
class. In a few of the more advanced districts, a certain amount 
of revenue is realized from these closed areas by the sale of teak 
trees; in others the areas are totally closed ; whilst again ia others 
@ small revenue is sometimes made by selling gnarled, hollow, and 
crooked teak trees. The above operations, whatever be their 
nature, with but two exceptions, are invariably designated 
as “improvement fellings.” This fact is only referred to a8 
giving in itself a reliable idea as to their working: and to the 
manner in which the closure is applied. 

In defining Class I. termed Open Forests, it has been said 
that these are the Reserves, whether A. or B. which are open to 
the extraction of forest produce to all or any purchasers of forest 
licenses. This leads one to consider roughly the manner in which 
these forests are worked: or—as thia exprassion leaves tha ~ 
erroneous impression that something is actually done, we should 
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say-—the manner in which the revenue is realized, for in reality 
nothing more than this is implied. 


For this purpose so-called License Vendors are scattered 
about a district and are obliged to sell forest licenses, (viz., 
vernacular forms after the fashion of Form No. 18, Indian Forest 
Code; on which the necessary entries are made, forest stamps 
to the value of the produce described are affixed by the 
License Vendor, himself) for any of the Open Forests to 
any purchaser for any quantity of produce, or any kind of 
produce that the purchaser is ready to pay for in cash—with 
certain exceptions, These exceptions which only slightly modify 
the general rule, are beat described by saying that in most 
districts the various species of forest trees are divided into a 
certain number of classes varying from 2 to 6, to a few of which 
certain restrictions are made. These classes vary considerably in 
most districts: but the following may be taken as a good sample 
of the more complete lists :— 

_ Clase I—Tectona grandis; Shorea robusta; Pterocarpus 
Marsupium ; Dalbergia latifolia; Hardwickia binata ; Terminalia 
Arjuna; Bassia latifolia; Mangifera indica; Melia indica; Ter- 
minalia Chebula. x 

Here follow various classes according to the rates at which 
licenses for that particular species of that clase arc sold. Class Z. 
Sterculia urens ; Cochluspermum Gossypium ; Dalbergia panicu- 
lata ; Bombax Malabaricum, Garuga, pivnata ; Boswellia thurifera, 
Butea frondosa ; Odina Wodier ; Erythrina indica; Kydia calycina. 
Asa rule, trees of Class I cannot ‘be cut without the special 
sanction of the Conservators. 


Claas I to Class Z, are merely formed with a view of group- 

ing together species for which the rates are the same, There is 
_ bo restriction to the sale of forest licenses for these species. 

In many districts the species of class Z, when green, are 
actually permitted to be cut as firewood. Other restrictions are, 
alo, sometimes made, especially with reference to the cireumetances 
of trade: but how far these restrictions are, for any practical 
purposes, adhered to, must be left to be conjectured, 


It is enough to lay stress upon the fact that any purchaser 
once in possession of a license has the run of a whole forest for 
the purpose of satisfying his desires, within the limits of the 
extent to which he has paid for them as defined by the license 
he holds, This, in fact, and in practice, constitutes the so-called 
working of the open forests, That the system is aa pernicious 
aa it is unscientific need not be entered into here. It is enough 
to say that the fact is thoroughly recognised by all Foresters and 
as a Conservator bas already described it: “No forests into 
‘which a purchaser can go armed with an axe and a license to 
‘fell trees and bamboos at his will can ever be said to be properly 
‘worked by us. The license system, however carefully worked out 
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‘in detail, is vicious in principle.” Before concluding these 
remarks on the present administration of the Government Foreste 
of the Central Provinces, it may be well to add that it would appear 
after a careful inquiry into the matter, that up to the present no 
“ Forest” Department—taking the strict and literal meaning of 
the word—exists in these Provinces. The forcsts arc merely 
looked upon as a means of collecting revenue from the people ; 
and, bearing thisis mind, the Department cannot be strictly 
termed anything far beyond a “Forest Revenue Collecting 
Department,” the word forest being merely s qualificative 
adjective, gualifying the part it Bleys in the Revenue Collecting 
system of these Provinces. It will not be denied here that 
serious protest may be received from one or another Divisional 
Officer to the effect that in such and such a district, for example, 
plans have been prepared for a forest covering an area af over two 
square miles, so that anoual cuttings in alternate lines 3 feet 
broad may be carried out or, in the same manner, stress ma: be 
laid on other equally amateur performances. We have no desire 
to detract from these jewels in the ocean, But the fact remains 
that no Working Plans exist in these Provinces, and what is 
worse, no Annual plan of ops has ever been drawn up with a 
view to working a certain forest for a series of consecutive yeara: 
auch a plan forming in itself, as it were,a rough working plan. 
The fact is, the more the present forest administration of the 
Central Provinces ag @ whole is considered, the more one is com- 
elled to arrive ab the conclusion that the Central Provinces 
Rorest offcer is, as regards his duties, nothing more than a tahsili 
peon, How far the officers are roduced to this condition by the 
administration will, we hope, be made fully apparent. 

Il. Jmpending legislation. 

‘When the management of the Govertment Forests ab the 
present moment is borne in mind ; and the total want of science and 
of even the mere principles of forestry—a fact we have attempted 
to explain—is acknowledged, it may be thought that any change 
would have been hailed with pleasure by all true foresters in that 
it could only have afforded a means of betterment. How far 
these expectations have been dashed to the ground will be made 
apparent. It may be said at once that, as faras can be judged 
by the news already made public by the Local Government, the 
last stage threatens to be worse than the first, And to make 
this clear it is only necessary to roughly consider the proposala 
which have been made. It appears that in the summer of 1891, 
a forest conference was held at Pachmarhi and one of the 
decisions arrived at was that the present license system, which 
has ‘been explained above, by which the purchaser has to obtain 
@ separate license for every article of produce required by him at 
any one time, from the forest, caused unnecessary harassment to 
the agriculturists of these Provinces. And further that the rates 
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Durability of Railway Sleepers. 


In our August number last year we ‘noticed the annual 
atatement Published by the Public Works Department shewing 
the renewals of wooden sleepers on State Railways ; and we are 
now enabled to carry our review up to the end of 1890. 

On the Ajmere-Khandwa Section of the Rajputana-Malwa 
Bailway—there has been no change as regards Deodar sleepers ; 
out of 2,054 laid down in 1876, 93° per cent. were stil! sound at 
the end of 14 years, Out of 689 teak sleepers, 67°5 per cent, 
were atill sound, but creosoted pine had lost 4,158 ont of 6,585, or 
over 63 per cent. within the same time. 

On another section of the same line, however, deodar has not 
done ao well, but the number laid—450— was almost too amall to 
experiment with, 

The figures given on pages 10 and 11 of this statement are 
somewhat misleading unless carefully looked into; the results 
on this railway are thus summed up:—Average age of sleepers 
removed ;—deodar, 9 years; teak, 18 years; anjan, 12 years; 
ereosoted pine, 8 years; and s0 on. Thia may be perfectly true, 
but it does not mean that teak lasts longer than deodar. Tho 
queation is, after the lapse of q certain number of years, how man’ 
of the original sleepers laid down are atill-good? The answer is 
distinctly in favour of deodar, 

We cannot quote any figures for another railway in a dry cli- 
mate which seems to suit Seodar—the North Western.—as this 
line is conspicuous by its absence from the present return, We seo 
in a foot-note that the figures for this railway are under revision 
by the authorities and that the return for 1891 will give complete 
information. 

The Eastern-Bengal railway shews the merits of Sal asa 
sleeper: on the main line, 1,978 Sal were laid down in 1877 and 
88 per cent. were still in use as the end of 18 years. On the 
Rungpore branch of the same railway, 2006 Sal sleepers were 
laid down in 1879, and 18 per cent. remained sound at tho end 
of 1890. The conclusion, so far, is that no indigenous timber 
can compete with deodar, 


Forest. and Revenue Officers, 

We have received three numbers of the ‘ Times of India’ in 
which are letters on this subject from ‘ Velleda’ and in ons a reply 
to him by‘C. 8’ We are sorry we cannot sympathize with the 
style of ‘Velleda’s’ writing: it seems to us more calculated to 
intensify than to reduce the departmental jealousy of which he 
talks 20 much; consequently, we do ‘not reproduce his letters, 
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At the same time would certainly seem that Bombay Forest 
officers have considerable cause for complaint, especially if we 
are right in understanding it to be the case that the Collectors 
issue Forest orders independently to Mamlatdars without consult- 
ing their District Forest Officers, We believe that most com- 
petent persone who have studied the subject, have come to the 
conclusion that it is absolutely necessary for some connection 
to be established between the Revenue Department and the 
Forest Department ; and that, consequently, almost everywhere, 
such a connection has been established. The way in which it 
is done differs in different Provinces and even in different 
Revenue Divisions and Districts. In the N.-W. P. and Oudh, 
all correspondence between the Conservator and Government 
on important subjects and especially thove relating to land, has 
to be sent through the Commissioner ; and (though to a great 
extent tho Rule is not always fully observed in practice) the 
correspondence between Conservators and Divisional Officers upon 
certain scheduled subjects has to go through the Collector. In 
Lower Bengal and Assam, it is, we believe, much the same, and 
the procedure in the Central Provinces does not greatly differ. 
In thggunjab they goa step further and on moat subjects we 
believ@™he Conservator has to address the Financial Commissioner, 
while the Divisional Forest Officers are District Forest Officers 
whose correspondence has to pass through the Deputy Commis- 
sioners of Districts, But all these are more or a less half measures 
and do not succeed in doing what their originator (we believe 
Sir D, Brandis) intended, and that is—enlist the sympathies 
of the Revenue authorities with the Forest work. When he drew 
up his proposals for the reorganization of the Madras Forest 
Department in 1882, Sir D, Brandis arranged that the Conser- 
vators should be under the Board of Revenue, at any rate until 
the selection and demarcation and settlement of the Reserved 
Forests was complete, and the good policy of this was clear 
enough. So, too, the Divisional Forest Officers were made Assis- 
tants to the Collectors of Districts and not merely so ina half 
and-half sort of way, but fully, the Collector being the person 
responsible for the management of the forests under the recom- 
mendations made by the Conservator, and the District Forest 
Officer being his Assistant charged with the executive work. 
The District Forest Officer had his office in the District Cutch- 
ery; he issued his orders to aubordinates oa the one hand or wrote 
to the Conservator on the other, in the Collector’s name ; and he 
eonsequently, wherever he went, reflected some of the Collector's 
wer and authority. But there the matter stopped: ue inter- 
Terence waa allowed to Sub-Divisional.and Taluq Revenue officers, 
and if orders were issued to them, they were from the Collector’s 
Forest Branch and signed (after drafts had been passed by the 
Collector) by the ‘District Forest Officer for Collector.’ We 
understand that latterly some modifications have been made in 
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this syatem, and if it is the case, we are sorry ; for we believe, from 
experience, that it is the best that can be desired, and as such we 
recommend it for use in Bombay, for no one of experience in India 
can suppose that a District Forest Officer oan work well and en- 
thusiastically if his Collector is allowed to issue Forest orders 
independently of him or that. Collector will take an interest in 
Forest work unless he is responsible for it. As we have ourselves 
had several year’s experience of the Madras system, we can testify 
to its having, in our opinion, succeeded in doing what Sir 
Brandis wanted ittodo, Of course, all Collectors arenotalike, but 
we certainly found that most of those we had to deal with, under 
the pressure of Forest responsibility, developed @ considerable 
interest in Forest work. thout their aid, the large areas of 
Reserved Forest now so carefully settled and demarcated, often 
in the middle of cultivated country, could never have been set 
aside as permanent forest estates; nor could the management 
of the waste lands in general, and of the topes and scattered trees 
(which bring in a not inconsiderable revenue), and the protection 
of large areas from fire and from goat grazing, have been secured, 
The power of the Conservator was fully maintained, by giving 
him the full contral of eatablishments and finance. and by 
making it imperative on Collectors either to carry out his 
recommendations (usually made in consultation with them, 
however) or to give their reasons of objection and obtain a decision 
from the Board of Revenue. In the matter of establishments, we 
hear with regret that, as in other parte of India, matters have 
changed ; and in ect to finance, too, we understand that new 
orders have curtailed the Conservator’s powers in this respect, 
the tendency in both cases being to make the Board the Head 
and the Conservator only an Inspecting officer. If we have been 
rightly informed, we can only say we think it a great mistake 
and that the sooner the authorities return to Sir D, Brandis’ 
arrangements, the better. We do not want the Forest Depart- 
ment to degenerate into a mere subsidiary condition like the Salt 
Department or to see Forest officers employed in nothing but 
Police cases while their Forests are neglected and they them- 
selves too discontented and sulky to do good work. 

One paragraph in ‘Velleda's’ first letter haa attracted our 
attention and that is one in which he advocates “the complete 
* Imperialization of the forests.” Surely ‘Velleda’ must know that 
such a thing is impossible and that were such an order issued, the 
very first day would almost bring his Divisional work to « dead 
Jock, The Provincial Governments must have the control of the 
Executive and the Local Collector must be associated in the 
work. But that need not prevent, what we ourselves consider 
perfectly feasible and most advisable, and that is the establish- 
ment of an Imperial control in professional matters such as 
Settlements, Working Plans and Plans of Operations, 
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\/4_Ono of the matters which most urgently calls for reform in 
‘our Forest policy is that of making the Forest Settlement really 
Jegal and one in a similar legal manner and with the same 
formalities in all Provinces. Whatdo we find, however? No less 
an authority than Mr. Baden-Powell who has been the 
acknowledged referee on all legal Forest questions for many years 
and who helped to pass the Indian Forest Act of 1878 and some 
of ite successors, has recently told us in these s that many 
of the so-called Settlements done in India are quite illegal ; that 
the formalities prescribed by the Act have, in many Provinces, 
been totally disregarded; that rights have been constituted where 
there was absolutely no reason to load the State property with 
such serious burdens; and that, in short, the whole intention of 
the Act and its framers has been, purposely or not, evaded. We 
feel sure that in the North-West Provinces and probabl 
algo in the Punjab, most of the so-called Forest Settlement Wor 
would not stand for a moment in a properly tried case before a 
High Court and we may doubt whether, in some other Provinces, 
it is much better, in spite of the oft-repeated warnings issued by 
the Government of India and the Inspector-General of Foresta, 
In Bombay and Burma, we believe that the authorities have 
fully recognized the necessity of strict attention to procedure 
and strict accuracy in record and description, and we know that 
such ig the case in Madras. It ought to have been the case 
everywhere, 

Take again the case of Working Plans. How is it that many 
of our Working Plans are simple aud easy and to the point and 
cannot but commend themselves to anybody, be he Forester or not, 
as valuable and important bases for forest management; but 
others have almost failed already, or if they have not failed, have 
had to be so modified in practice as to differ already considerably 
from their original form! Surely in this we want some further 
development, aa it seems quite impossible that the Inepector- 
General, assisted only by a comparatively junior officer, who has 
a considerable amount of other work to attend to, should be 
able to cope with the important question. 

Then, too, the systematizing of records, the collection of 
sylvicultural information and the regulation of experimental works 
ail require some further development at Imperia) Head-quarters, 
‘In our opinion, an opinion which we have held for long, the pro- 
fessional side of the Department should be controlled by a Board, 
at it is in France and Germany, consisting of an Inspector-General 
and at least two Deputy Inspectors-General. One of these should 
have sole control of Settlement, and the other of Working 
Plans operations, whilein other general matters and on the line 
of action to be taken in'these, they shoutd be deliberate as a Board, 
Thea too, the Provincial work should be more systematic—the 
interference of Boards of Revenue and Financial Commissioners in, 
all internal questions should be abolished; and the Conservator, if 
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‘there is only one, should hold to the Local Government the position 
that the Inspector-General holds to the Government of India. If 
there are more than one, they should form a Board of advisers 
under the local Revenue Secretary. Divisional officers should, 
whenever possible, be, as in Madras, Assistants to the Collectors ; 
and in those places where this is not feasible as it possibly may 
not be in some localities, they should be under the Conservators, 
but obliged to consult the Coilectors on every important question 
which concerns them in the least, 

The Imperial consulting Board would travel all over India, 
not together, but to those places where the special subjects of each 
were most important: and their reports on professional subjects 
should be passed by the Government of India, and sent to Local 
Governments to be carried out; while those on other subjects 
should be submitted to the Local Governments for such action as 
they might think necessary, the understanding being that the 
recoramendations should be carried out, unless sufficient reasone 
existed against them. 

In the same way, the Conservators would control the local 
works in a lesser degree, reporting to their Governments, who 
would issue their orders to the Collectors concerned, Below the 
grade of Collector, no Revenue or other official should be allowed 
to interfere, but the District Forest Officer should, under the 
Collector’s orders and supervision, carry out the Conservator’s Lo 


instructions and superviso the forests and their staff and 


finance. 
— 7 


On Pruning. 
(From the Révue des Haun et Foréta.) 


Asa first principle, trees do not require pruning, but if this 
rinciple is observed in our forests it is not so everywhere and 
there are localities where it is impossible to move about without 
seeing on all sides ugly wounds called pruning sectious, These 
sections or cuta are extremely varied, either leaving a stump or 
close to the stem, the cut may have been made tangentially or 
having a plane section, with or without coal tar, but in all cases 
there is degradation of the subject from which large branches have 
been removed. 

Leaving aside many curious facts regarding the natural 
shedding of branches by young trees, which have, as yet, been but 
imperfectly explained, we will confine overselves in the present 
season ,the one most favourable (March-April) for prunings which 
extend into the living tissues, to the best method of procedure 
in such cases, 


Fy : ON PRUNING. 


Firat ib may be desired simply to reduce the length of certain 
branches without removing them entirely. A friend of the writer 
hada walnut tree from which, becoming troublesome to a neighbour 
by an enormous development of low branches, he was obliged to 
prume, cutting two of these which were main branches ; this occur- 
Ted fifteen years ago, The;walnut is known to be very susceptible 
to wounds of this nature and the owner was afraid of endangering 
the future of his tree, he restricted himeelf, therefore, to sawing 
off the two branches at something over three feeb from the stem,. 
almost directly under the extremity of the top branches. The 
section of each of the cut branches had a diameter of from 4} to 5} 
inches and the tree then lost something like one-sixth of its 
folia, ‘At this time, the walnut, which was 8 very vigorous tree 
of about 40 to 45 years old was adding 3 centimetres, or over an 
inch, a year to its girth, The owner, who measured the tree every 
year, was surprised to find that during each of the three years 
succeeding the pruning, the wainut only grew one centimetre 
in girth instead of three, then the tree recovered its former vigour 
and resumed the previous increase of three centimetres 9 year. 
The extremities of the stumps of the two amputated branches 
had covered themselves with numerous branchlets—which have 
continued to develop. The crisis lasted in this case for three 
years. 

It may be required to out off entirely branches which are 
already large from trees isolated or plante in lines, growing in 
a park, or garden, or in the neighbourhood of habitations, and 
even occasionally from trees growing in a forest. In auch cases, to 
avoid damage to and decay of the tree, ove may proceed as follows, 
imitating 9s far as possible the process of the natural shedding of 
branches under thick cover. Cut off half the branch and girdle 
it at the base, The reduction of the length of the branch by a 
half does not require any great care, as it is eventually to dis- 
appear entirely and the object of the girdling is as follows. Near 
to the trunk at the point where the ewelling of the basciof the 
branch ceases, a ring of bark at least four inches long is taken 
off. Tho removal of this ring prevents the further growth of the 

so exposed and tends to provoke the immediate formation 
of a callus at the base of the branch. Time must then be allowed 
for the branch to disappear naturally; if it should regain its 
vigour or if bark should form again on the girdled portion, it will 
he easy to come back after three years and again reduce and 
girdle the branch, The cushion or collas formed at the base 
squeezes and encloses the barked wood in proportion as this 
wood becomes altered and prevents water entering into the 
trunk of the tree. Those natural prunings which leave the tree 
sound come about in this way. 

* If instead of restricting oneself te removing a ring of bark, 
the wood were to be lightly notched at the base of the girdled 
portion, the operation would be accelerated. The callus would 
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promptly cover the notched wood and after this had taken place 
one could finish the operation by removing the remainder of the 
branch, This method allows access to moisture into the tree 
and is the more dangerous as the notch is made deeper, the 
vigour of the subject less and the species more susceptible to 


injury. 
"Yor the Oak, at least, the 5 principle to be applied and which 

has been set forth by M. Nanquette at the Forest School at 

- Nancy for some time past, may be abbreviated thus.—Ne touchez 


pas & la reine. 
(C. B. in the Révue dea Baum et Foréts for April 10th, 1892, 


Translated by A. F. G.) 


Il.-CORRESBPONDEANCH. 


Note on the reproduction of Shisham. 


Your correspondent C. F. E, in the August number refers to 
the reproduction of Quercus Ilew by means of the extraction of 
the old stumps. Does this extraction +eally encourage the 
growth of root-suckers, and if so why? Some time ago I had 
occasion to deal with the reproduction of Shisham. Going onthe 
well-known fact that it will not reproduce itself from seed under 
its own cover, and perhaps also, requires quite fresh river-born 
soil—I merely went in for clean coppicing. The result was extra- 
ordinary ; the stumps (come being very large) sent out perfect 
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bushes of coppice shoots which attained 4 or 5 feet in four 
months (owing to the hot weather} and were about 10 to 15 feet 
high at the same time in the following im but in addition 
there were many root suckers scattered about between these 
coppice bushes, “Whether or not smashing up the stumps would 
encourage these root suckers I do not know, nor even whether 
they continued to exist, but that the felling produced a crop of 
them was very clear. 


T 


Fires Caused by Bamboo Friction. 


In the article which appeared under the above heading in 
the August issue of the “Forester” it is stated that “We all 
‘ know that forest villagers light their fires, etc: by rubbing two 
* piecea of dry bamboo.” Personally, I have never seen this done, 
have never met any one who has seen it done, and up to the 
present believed it to ba an imports. That it is possible to 
pestzce fire by the friction of wood on wood, or of bamboo on 

mboo,is well kao wn, but the success of this process depends 
in the production of very finely divided wood powder which 
owing to itsextreme dryness and minute division ignites at a 
temperature which may be produced by friction of wood. The 
apparatus used to create fire by this elementary method consists 
of one piece of wood in which a cup-shaped hollow is cut, and of 
another, with a pointed end which is made to revolve like a drill in 
this hollow. Given absolute dryness of the material and skilful 
manipulation as regards speed and pressure, a fine wood powder 
is formed which ignites when the heat caused by friction is suffici- 
ent. The momentary incandescence thus produced must be 
promptly transferred to a more inflammable material such as 
tinder, from which a fire can ultimately be created. It appears 
to me to be almost impossible that such a combination of circum- 
atances should naturally occur, which, in a high wind, would 
result in the creation of a momentary spark and in its transfer 
to auitably inflammable matter; and quite impossible that the 
fitful friction, the result of variable wind action on the exterior 
of two bamboo stems should cause these stems to spontaneously 
burst into fame. It would be most interesting if E. D. would 
send for some forest villagers and report to the “ Indian Forester” 
the procedure followed in producing fire by rubbing pieces of 
bamboo together; he might then provide the villagers with pieces 
of dry bamboo tn the round and record how long waa taken to 
produce fire by friction in the most favorable circumstances; the 
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absence of wind, which removes the imflammable powder pro- 

duced by friction, and regular non-intermittent friction of course 

giving the forest villager an advantage over nature. Such ex- 
erimenta would set at reat the vexed question of Friction Forest 
res. > 


8. E-W. 
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The influence exercised by the season of felling on the 
production and development of coppice-shoots by 
E. Bartet, Inspector of Forests, Nancy. 


The above influence has always been recognised as important 
by authorities on forestry, without any definite proof being 
produced in support of their opinion. In this pamphlet, M. Bartet 
gives the results of certain practical researches, made in order to 
obtain the proof needed. 

Four -experimental areas were selected iz a portion of the 
Forét de Haye near Nancy, under coppice with standards. The 
coppice rotation waa formerly 25 and latterly 35 years, so that 
the etandards are respectively 60 and 85 years of age, These 
plots were on fiat grouad, numbers 2,8 and 4 being contiguous, 
whilst number 1 was distant from them about half-a-mile. Each 

these areas was sub-divided into several small plots, No.1 into 
seven and the others into six each, their average extent heing 
two acres, 

The investigation was limited to the commonest species viz: 
Oak (Q. sessiliflora and pedunculata) hornbeam and beech, and to 
® certain number of stems only. These stems were selected as 
follows :— 

1. In each plot and for each species two standarda 85 yeara 
of age (anciens), two standards 60 years of age (modernes),” four 
isolated poles and four coppice clumps 35 yeare of age. 

2. In the same experimental areas, clumps were selected, 
for the most part possessing the same number of stems. 

8. Finally, the standards were chosen, as far ag possible, of 
the same size and vigour for each category. 

Owing, howaver, to the scarcity. of hornbeam and to the 
irregular distribution of beech, these rules had to be disregarded 
in many instances, Each clump, whatover its number of stems, 
was taken as an unit and given a single number. The atoms 
selected were felled in the middle of March for the plots numbered 
I, in the middle of April for those numbered II and su on to the 
single plot No. VII which was felled in the middle of September, 
Experimental area No. 1 was felled in 1888, No. 2 in 1886, No, 3 
in 1887 and No, 4io 1888. The coppicing was dove most care- 
fully, the stems being cut close to the ground and well protected 
from all damage. 
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The three chief points observed were— 
(1), Date of appearance of the new shoots, 
(2). Facility with whieb the stools produced shoota. 
(3). Number, nature and height of the new shoots, 
(a). Date of appearance of the new shoots. 

All the shoots on a atool do not appear at the same time 
but a certain interval elapses between the appearance of the first 
and the last, and these dates depend, not only on the date of 
felling, but also on the constitution of each individual clump. 
‘The following are the results obtained for each apecies :— 


(a).--Oak. 
Plote Noe. 1. and IT., coppiced from the middle of March to the 
middle of April. 

First shoots appeared towards end of May. Tohree-fourths 
of the stumps produced shoots before the middle of June, and 
almost all before the end of August. 

Plot No. III, coppiced in the middle of May, 

First ahoots did not appear before the beginning of June, 
and at the middle of this month only about one-half the stumps 
shewed signa of activity. 11 percent., mostly from the old 
standards, laid dormant until the following spring. 

Plot No. IV, coppiced in the middle of Tune. . 

Shoota began to appear early in July, and most of the stumps 
became active before the middle of August, Il percent, lying 
dormant until the following spring. 

Plot No. V, coppiced in the middle of July. 

70 per cent of the stumps produced shoots before 16th of 
August, and over 80 per cent. by the ond of the first year. On 
the other hand, 18 per cent, remained dormant until the spring. 

Plot No. VI, of experimental areaa Non. 2,8, and 4, 
coppiced in the middle of August. 

About half the stools became active the same year, some in 
August, more in September. But even on those stools which 
became active before winter, the majority of shoots were produced 
in tho following spring. 

Plot No. VI, of experimental area No, 1, felled at the 
end of August. 

Out of 10 stools, one only produced shoots before winter, 
eight beoame active in the spring following, the tenth not until 
the second epriog. 

Plot No, VII, coppiced in the middle of September. 

No shoots appeared before winter, the stools not sprouting 

until the following spring, chiefly in May and June. 
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It seems therefore that the end of August is the date beyond 

which shoots of oak will not be produced until the succeeding 
ear. 
2 (b).—Hornpeam, 

Hornbeam, when coppiced, acts in a slightly different manner 
from oak. In the first place, in the cara af atanla coppiced from 
the middle of June to the middle of Auguat, a larger number 
remain dormant until the spring. In the second place, the 

eriod during which new shoots are produced from the same stool 
is longer than in the case of oak ; so that, when the coppicing 
has been done in March, April and May, not only are new shoots 
emitted up to the middle of August as in the oak, but right on to 
the close of the season of vegetation. These differences are due 
to the hornbeam producing fairly numerous adventitious shoots 
which naturally take some time to form, and in consequence, 
eppear about two months later than the others, 

{c).—BEECH, 

The action of beech resembles that of hornbeam, but differs 
in the important point of producing more adventitious shoots, 
many stools producing these alone. It follows that beech stoolg 
become active later than those of hornbeam. Nevertheless, if 
the coppice is made before the 15th of June, the greater part of 
the shoots will be produced before winter. If coppiced in July, 
only half the stools will become fertile before winter. Ifin the 
middle of August, no adventitious shoots will be produced until 
the spring. 

2.—Faoility with which the stools produce shoots. 

The stools observed behaved in three different ways. 

1, Some never produced any shoots. 

2. Others became accidentally sterile. 

8, From others, shoots appeared and established themselves. 

1. Tables are given shewing the percentage of stools 
remaining unproductive, arranged according to the months of 
coppicing ; but, owing to the too small number of stems operated 
on, not many useful deductions can be drawn. Suffice it to say 
that the percentage of the inert stools, irrespective of the felling 
season, was found to be :— 


Oak 12 
Hornbeam 5 
Beech 19 


2. It wae found that 11 per cent. of the oaks coppiced in 
the autumn, lost their shoots by early frosts, whereas the beech 
suffered more in the spring from the effects of drought; but here 
agate the percentages are not trustworthy, for the cause men- 
tl Ive, 

8. Oak and hornbeam were found: vapable of producing 
shoots up to 60 or even 85 years of age. ‘ 

1 
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" 3,—Number, nature, and height of the shoots. 


Owing to the limited number of standards felled, accurate 
conclusions can only be drawn from the coppice clumps cut, The 
oak practically produces proventitious shoots only, for out of 4,182 
shoots, four alone were adventitious ones. The beech and horn- 
beam, on the contrary, produce a large number of adventitious 
ones, the beech ahout an equal number of each kind, while the 
adventitious shoots of the hornbeam are only about 12 per cent, 
of the total number. 

Tho following conclusions have been arrived at from the 
observations made :— 

(1.) By felling the hornbeam in full leaf, the proportion of 
stools bearing only adventitious shoots is largely increased, 

(2.) By felling beech in full leaf, the number of adventitious 
shoots is trebled, and the number of fertile stools doubled, 

(8) The largest number of adventitious shoots is obtained 
by felling the beech in June and the hornbeam in July. 

(4.) The average height of the shoots is much greater when 
coppicing takes place in the spring than in the autumn, the young 
shoots in the latter case suffering from frosts, and the stools not 
being then so rich in alimentary material, For example, at the 
end of the second year, the shoots of those oake coppiced in April, 
averaged three feet in height, whereas those coppiced in the 
August before were nearly half a foot shorter. 

The pamphlet is admirable as shewing how such observations 
should be conducted, and the minutenesa and care necessary to 
obtain any trustworthy data on such subjects, Considering, how- 
ever, the great trouble that has been taken, it is much to be 
regretted that many of the deductions, and a great number of the 
teblea should be practically valuelesss, because observations were 
made and measurements taken on a very insufficient number of 
stems, It seems to be the common fate of so many experiments 
to be conducted on too small a scale. 

Tf any similar experiments were mada in India, they wonld 
have to be modified to suit the country, 

The time of felling is here often limited by climatic condi- 
tions; on the higher slopes of the Himalaya, no work can be done 
during the winter season when the forest is blocked with snow; 
along the foot of these hills again the rainy season puts a stop to 
labour; and in the greater part of our Indian jungles the 
working eeason lies between October and Juno.* 

Practically, however, there is the important consideration 
that if the produce coppiced be saleable, it is imporative to dis- 
pose of the whole of it during the working season and before the 


ja onr experience, work goes on all the year round, in one 
nother, simost everywhere ; hough in womo places in the ‘North: Weat it 1p 
Slnck in the reiny souson, expecially where there is no planting to be done, 


How. Ep, 
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rains, This requires us to coppice in January or February at 
the latest. 

Again, some species lose their leaves during the hot weather. 
and some during the cold season, ao that the most suitable 
time for coppicing might not be the same for both categories. 
The effect of drought on the young coppice shoots during the hot 
Reason requires tobe studied, as well as (in Northern India) the 
effect of frosts in January and February. Theoretically, the best 
time for coppicing would probably be after the time of frost and 
20 late that shoota would not be produced until the rains set in; 
80 that both the effects of frost and drought sre minimised, as well 
as the danger from fire. 

Unfortunately, in India, the ages of the trees are seldom 
known. It would be best, therefore, to test the coppicing power 
of selected species of certain girth instead of age classes. 

We trust that these few remarks will induce Forest Officers 
to make investigations into the growth of coppices under their 
cbarge, and to publish the results of their research in the pages of 
this journal, 


Peach culture in Simla District. 


We have received from Mr. W. Coldstream, OC. S., Superin- 
tendent of Hill States, Simla Tract No, 8 on the advantages of 
cultivating peaches, Considering that three persons if not four 
were associated in its proauetion, we are somewhat disappointed. 
by this meagre pamphlet of six pages, even though we eee that 
it ia printed and published for the edification of Local Zemin- 
dars. After describing the advantages of having trees planted 
round houses, the conclusion is arrived at that the peach is the 
best tree to plant aa “it grows rapidly—-comes to maturity— 
‘or fruit bearing—in three a four years—is most easily cultivated 
from the seed and is asually very prolific.” We are then told 
that “in very rich soil trees six yeara old have yielded one 
‘thousand peaches each in a single crop,” and here at the ont- 
set wa find overselves obliged to protest. Any one who has ever 
tried it, even on poor soil, knows that one can get iots of 

achos, but that to get good peaches, not the rubbishy bitter 
Fitle hard green peaches of the villages, you must obtain the 
best kinds, must cut off about three quarters of the fruit when 
get, must prune carefully and manure heavily and these are juat 
what the villagers will not do. No doubt, on the outskirts of 
hill villages, manure of a sort!—is plentiful, only too plentiful, 
but who ever heard of a native fruit grower cutting off any of the 
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young fruit to improve the ‘rest, any’ more ‘then he heard of a 
ative gardener who would of his own adcord gather his peas 
before they were as hard as bullets, or his turnips until they were 
more fit to give rope-fibre than food, ; 

No doubt, peaches, if only some attempt is made to get 
good ones, are good things to grow, and even when hard and 
‘Bitter they make good atew; but there. are other fruits as good, 
‘gach aa apricots, Bokbara plums and above all, apples. It seems 
‘to ua that there is no want of fruit trees generally in the North- 
‘West Hills but that what is wanted is improved cultivation and 
wonsequent improved quality. Hints on these important matters 
are unfortunately absent from Mr. Parsons’ ‘directions for sowing 
‘and rearing’ which we need hardly reproduce, as they contain 
‘nothing but whet any Forest officer must have known long ago. 
i ‘e take the greatest interest in the work with which officers 
fike Sir Edward Buck and Mr. Coldstream have identified them- 
‘selves, but we hope that in future Tracts of the kind, Mr. Coldatream 
-will impress upon his Ranas and Zemindars the advantages of 
evprovement in quality es much as those of increased number 
‘of trees. 


... Many of yout readers will have’ “seen in recent issues of 
the Field a somewhat animated discussion on the effecb on 
large game of Express Rifles used with hollow fronted bullets.) The 
question has remained practically undecided owing perhaps to 
the limited number of Sportamen in England who are interested 
in the matter ; but it is of sufficient importance to invite discussioh 
in the Forester especially to’ men like myself who are more 
or less addicted to solitary rambles through the forests, for 
when several sportsmen band together to bag dangerous game, 
ib is immaterial what weapons they use. In the days of my 
th I possessed what was called a D. B. ‘577 Express Riflo 
hich fired a short hollow-fronted bullet with a charge of 4 to 
44 drama of powder. This weapon I found ‘most deadly when 
peed against the larger forest animale such as sambhar and 
tiger; the penetration was good, the bone—smashing qualities 
gzceliont, and in one happy summer, I killed with it five tigers 
in siz days, each with a single shot. The reason for thix success 
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is not far to seok. I need bullets of soft lead which travelled 
with a low velocity owing to the small powder charge and aq 
they wore not reduced to powder on impact, the penetration was 
good. After a time, however, finding that the high trajectory of 
the bullet was not conducive to fine shooting, I replaced my *577 
rifle by a ‘5600 Express by Henry, which fired » charge of 5 drams 
behind a hollow-fronted hardened bullet, and my troubles began 
at once, I found I had gained enormously in agcuracy but hed 
lost equally in penetration! Thesmaller deer and antelope wera 
indeed quite helpless when struck with this bullet, and even the 
larger deer and tigers had a bad time when they presented a 
broadside shot and were wounded between the ribs. But given 
an “end on” shot, or in the cass where a masa of muscle was 
struck, as in the shoulder of a large tiger, no premanent injury 
waa inflicted, and though the animal might be thrown off its 
balance, it generally arose in an extremely unaimable temper 
and made things lively for what seemed ages! Tho extreme 
handivess and accuracy of this Express rifle counterbalanced ia 
some degree the want of penetration, a drawback which. was 
naturally not discovered for some time, as those avimals which 
were only superficially wounded, were not brought to bag, and in 
consequence the effect of the bullet coud vot be determined. J 
shot with it with vary fortunes for some years; at times 
killing tigers with one bullet when hit in ths soft, at others 
roducing no effect, until I would uo louger conceal from myself 
its palpable inferiority when attacking dangerous game single 
banded. In four weeke I lost as many tigers which were struck 
on the shoulder; on more than one occasion I found myself 
in extremely awkward positious, owing te the fact that 
tigera supposed to be dead were in reality extremely lively and 
angry; and finally, I bad the opportunity of examining the 
course of a bullet fired at 20 feet distance which had struck a 
large tiger in the shoulder and had been reduced to powder 
without penetrating any vital part or even at the time seriously 
affecting the mobility of the heart, The result of this dissection 
waa the registration of a vow that never again would I with a 
similar weapon attack dangerous game unless circumatances gave 
me a decided advantage in every way! The cause of thia 
dangerous want of penetration was of course referable to a high 
velocity which broke up the hardened and brittle bullet on impact ; 
and it may be asked why not use aoft lead solid bullets in the 
rifle? The answer to this question is that by doing so the avcuracy 
of the rifle was fatally impaired. Ina delicate pieoe of mech- 
aniem like a first olass rifle, accuracy is dependent on much more 
trifling details than the alteration of the weight of a bullet, and 
such a rifle, regulated to a nicety as to weight and length of 
projectile and powder charge, would turn out a must unreliable 
weapon if fired under other conditions than those attending its 
wagulation, The result of the experience above set forth leads 
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‘mé to the conclusion that hollow-fronted bullets confer no advantage 
by their use and that they are altogether a mistake. The 
rifle in which I would place confidence is one in which the weight 
of the powder charge is not less than one third of the weight 
of the bullet. The rifle should be regulated to fire a solid soft 
lead bullet which would give great penetration with a certain 
amount of expansion of the projectile; if no such expansion is 
required, the addition of a very small percentage of tin would 
result in even more penetration ; whilst if less penetration and the 
complete breaking up of the bullet is desired, this can be obtained 
wy increasing the hardness and therefore brittloness of the bullet, 
@ consequent reduction in weight of the projectile increasing at 
the same time its initial velocity. The hardening of the bullet 
would of course result in reducing the weight but to so small 
as extent, that socurscy may maintained by o minute 
reduction in the powder charge, which I have found an impos 
sibility when a heavier bullet than that to which the rifle has 
‘been regulated is used. Would other sportsmen record their opinion 
and experience on these points in the Forester? We want nota 
reoord of the marvels which have been effected by hollow-fronted 
bullets travelling at high velocity, but rather detaila of cases in 
which the Express rifle used with such bullets has proved an 
:teliable weapon with which to face dangerous game. 
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"The Coopers Rill Prize-day. Se 


cee ie ey. 
; We extract from the Pioneer the following reference to 
Forestry the late Secretary of State for India, Lord Cross, 
It is not of much importance! “No one who has looked into the 
‘matter can fail to regret that the establishment of a school of 
‘forestry in England should have been entirely neglected for so 
‘long. France and Germany have in this matter been far in ad- 
‘vance of us, but now that we bave Bet @ considerable part of 
‘Windsor Forest in our own hands, I hope we shall be able to 
‘show the Office of Works that there are other people besides 
‘themselves who can manage trees, and that they may have some- 
‘thing to learn from us.” 

The prize distribution took place on July 27th with the uaual 
crowd of ex-Indian notabilities and the usual optimist s eches, 
. « We notiee that none of the speakers mentioned the 1s. 24d. rupee, 
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iAn.examination of the Prize List ahews that the following. 
‘Forest Officers were winners. 


‘Burveying—whole-College H. G, Billson, 2nd year, 
Physics do. : Do. 
Forest Management .-» ©..Q. Hanson, 2nd year, 
Geology—whole College . BO. Coventry, ist year. 
-Chemieal Laboratory do. od Do. 
Botany ate Do. 
Sylvicalture Do. 


There may bo others, but we have no list of their names, 
The success of Messrg. Billson and Coventry is most creditable 
to them, ‘ 


A serious Grievance. 


We have received from a Janior Forest Officer in the Mad- 
yas Presidency, a copy of a memorial which he has lately ad- 
dressed to the Secretary of State. Our correspondent was one 
.of the last batch that came out before the new Prospectus un- 
der which the Coopers Hill study time was raised to 8 years, 
and the pay of an officer on first joining was raised from Rs, 250) 
to Rs. 350. He now finds himself still in the 8rd grade of 
Assistants on Bs, 250 while men who have a year’s less service 
are in the 2nd grade on Rs. 350. ‘We drew special attention to the 
possibility of this grievance at ‘page 124 of our March number, 
‘and we trust that the authorities will take the matter up and 
see justice done. We are of opinion that from the date of ap- 
pointment of the first Re. 850 man, all the then Rs, 250 men 
should have been promoted. How wide the grievance is we 
canpot tell in the long-continued absence of our old friend the 

een Departmental List whose re-appesrance we trust will not 
4) long delayed ; but it clearly exists in Madras and possibly 
elaswhere. 


A Corner in “Nuns.” 


The devastation wrought among the trees in the Black Forest 
by tho plague of insects known as “nuns” has caused considerable 
trouble and anxiety to the Woods and Forests department of the 
administration. The habits of the animal have for some years past 
‘been studied by neturalists with a view of devising some method for 
their extirpation ; but, until quite recently, every means adopted to 
this end failed of effect. Finally, an ingenious plan was hit 
upon whereby these pests were “swarmed ” by tho attraction of 
the electric light, and gathered in their millions in immense 
exhausting receivers, after which those which were thus caught 
were incontinently destroyed. It now, however, appears that 
Nature has herself come, in some mysterious way, to the aid of 
the authorities, A plague has broken out among the “ nuns” 
themsolves, af which they ara found dying all over the forest. 
What may be the particular character of the disease which is 
destroying the destroyer is not known, The “nuns,” however, 
collect in the hollows of the trees in great round heaps to die 
like brothers in affliction, and from this circumstance the local 
entomologists have given to the disease a name the nearest 
English translation of which is a “corner.”—Timber Trades 
Journal. 


State Forestry in America. 


A Bill bas been passed by the Legislature of New York to 
establish a great forest reserve or Stato park among the famous 
Adirondack Mountains, In signing the Bill, the Governor says ;— 
Out of 3,700,000 acres of land comprised in this region, the State 
now owns about 900,000 acres, half of which is situated in 
detached pieces, around the border of the wilderness. The 
intention of the Act is to enable the State to sell as much of 
this outside holding as may seem wise, and to bay in place of the 
jands thus gold more desirable timber lands near the heart of the 
foreet and nearer the head waters of the great streams which 
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‘have their source in the Adirondacks,.zo that the end sought tobe 
attpined by the establishment of an Adirondack -park may ‘be 
more certainly accomplished. ‘The advantage of this legislation is 
two-fold, In ‘the firat place, it is estimated that the ‘State will be 
able to increase the acreage which it holds; secondly, the carryin; 
aut of the project contained in the Bill will consolidate the State's 
‘holdings and enable the'State to pursue some rational and practical 
system of forestry, which is virtually impossible now. The scheme 
proposed by the Bill carries no ap, jation with it, but all 
revenues from the sale of the to-called ‘outaide’ Jands will be 
devoted to the purchase of new lands better adapted for the 
purposes of a forest preserve. I have cheerfully approved the 
measure, for I believe thoroughly in the wisdom and actual 
necessity of preserving thia great timbered wilderness: for the pro- 
fection of the headwaters of our streams, the commerce of the 
tate, and-for the benefit to agricultural interests which it yields 
in ‘ite important influence upon our rainfall.” Weekly Times. 
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The Andamans. 


‘A few yoars ogo the Andamans were spoken of vaguely a8 8 
group of small islands somewhere in the Bay of Bengal, on one of 
which there was a penal Settlement called Port Blair, to which 
the Indian Government found it convenient to traneport ite least 
promising subjects. Of late me however, the Settlement has 
becume better known, Tho Asiatic Steam Navigation Company 
have made their “round” run between Calcutta, Port Blair; 
Rangoon and Madras, a popular one, with numbers of people who 
like a breath of sea air, or who need it, So that Port Blair has 
‘begun to have plenty of visitors, who make the usual inspection of 
the Settlement, interview the curious little Andamanese, and then 

‘o away to tell their friends in India ‘aut’ about the Andamans. 
ut oneof the chief causes of the growing importance of the 
‘Andamans they seldom discovered. This is the establishment of 
a flourishing trade in Padauk Timber (Pterocarpus indicus) by 
the Forest Department. The rapidly increasing export . of 


timber (now including other species besides Padauk) from these ” 


islands, must give them a high place amongst_timber-producing 
countries iu the near future; so foresters in India ond Burma 
may like to bave a sketch of the forests, and of the Settlement 
generally. 

Although, hitherto, the Andamans have been, as a Forest 
Division, administered by the Government of India, for the sake of 
‘convenience, they naturally belong to Burma. Geologists say that 
the Aracan Yoma (N. B. * Yoma” is the Burmese for spine, and 
when applied to natural features of the earth’s surface means a 
hill range, the spurs being considered as ribs) once ran as far aa 
south latitude 10°80,’ —, but in company with the continent 
which is supposed to have subsided here long ago, a great pat of 
the Yoma went under the sea, leaving only a ad of the highest 
peaks above water in the form of islands. The position of the 
Andamans, and the fact of the goil formation being absolutely the 
same as that of the Aracan hills, seems to prove this theory 
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completely, The islands so left, form one of the prettiest groups 
in the Indian Ocean. To climb a hill and gaze on the confusion 
of forest clad spurs dipping into the blue sea, fills one with & 
sense of mingled wonder and pleasure. Looking closer, the 
scenery affords some variety in the winding inlete of the sea 
which lead to the mouths of tidal creeks, flowing through dense 
forests of mangrove, from the valleys farther inland. 


Tue Forests. 


The Mangrove swamps are like such swamps elsewhere, 
except that the trees seem. to be of better growth, and the 
resence of palms (Calamus, Wallichia, Areca, &c.), Screw Pines 
(Pandas) and occasionally Mimusops littoralis, on the inner 
‘inges of the Mangrove, causes in part the tendency to sameness 
in ‘the scenery. The rising ground from the edge of the 
swamps up to the highest ridges, is covered densely with 
high forest. Gurjan (Dipterocarpus tuberculatus) and D. 
alatus) Burmese “ Kanyiu” are the best represented species of 
tree. The immense white eteme of these trees tower over the 
rest of the forest, often reaching the height of 150 feet or 
more. A step lower than the tops of the Gurjan gianta, 
but still quite a hundred feet from the ground, is the general 
eanopy, formed by the crowns of such species as Padauk, pyinma 
(Lagerstroemia hypoleuca), Artocarpus Lakoocha, Croton argyratus, 
Amoora, Baccaurea sapida (Burmese Kanaso’), Myristica’ Irya, 
Hopea odorata, Mesua ferrea, Albizzia Lebbek, Murraya exotica, 
and. Podocarpus bracteata, the four last being found more inland. 
Casuarinas grow in fringes on the sandy parts of the coast. 
Bamboos are not common. There are only two kinds, one being 
a relation of the Burmese ‘ Wathabwot’ a straggling climber 
slightly ornamentel but of no use. The other is probably 
Bambusa schizostachyoides, The culms are straight and 
spineless, but small and very hollow. The clumps are graceful ; 
and when planted along the sides of roads this bamboo makes 
very Pret avenues. 

‘he character of the forest seems to have originally been 
the same as that of some of the commoner types of forest in 
Burma (particularly those on the lower hills of Tenasserim). 
But changes have taken place since the isolation of the Andamans 
and in spite of the large number of trees like Padauk, pyinma, 
gurjan, gavgaw (meana ferrea) and others which are common 
fo both Burma and the Andamans, the absence of some Burmese 
species and the presence of others which have not their equivalent 
in Burma, give rise to much doubt concerning the relations 
orginally existing between the forests of the islands and those of 
the main land 

A marked feature of the forests of the Andamans is the 
compactness of the canopy everywhere. Only the most shade- 
enduring species are able to reproduce themselves, Padauk (the 
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rincipal timber tree) and other light loving species are fast 
Sying out, as the seedlings invariably succumb after struggling for 
@ year or two in the gloom, Only very old trees of Padauk are 
to be found, excepting a few young treea which bave lately grown 
up on the sides of road or other artificial clearings. Whether 
Padauk originally grew allover the islands or not, it is now 
confined to certain soils, and within certain limits which are 
probably determined by elevation and aspect, but this is not 


certain. The Dipterocarpes and many others of the characteristic 


species grow everywhere, whatever the soil or aspect may be, 

Forest glades do not exist, and this is one explanation of the 
fact that there are no wild animals in the islands, excepting pigs, 
anda species of wild cat (Paradoxuruzs Andamanicus.) This 
is a case in the struggle for existence, where vegetable haa 
gained the mastery over animal life. Iguanas, lizards and 
snakes are common. Forest birds, especially parrots and king- 
fishers, abound. Game birds are rare and belong to migratory 
kinds such as teal and snipe. The Andamanese, who have 
survived with the cate and pigs, have made no more impression on 
the forests than the latter, as they appear to have never bad any 
idea of cultivating the soil, and ao have never made any clearings, 
They are an interesting people, notwithstanding their primitive- 
ness, and if their story is likely to please, it can easily be told 
some other time, 

Such a green country, situated in the middle of the sea, must 
necessarily have a moist climate. Old residents say that the 
rainy season in the Andamans lasta from May to December, 
This proves to be the case, only the chances are that the season, 
from accidental atmospheric changes, sete in a month early and 
lingers on for 4 month longer than it is expected to. 

Under these conditions, it is useless to try and distinguieh 
between the wet and dry seasons with respect to choosing a 
suitable time for outdoor work, Felling and extracting of limber. 

» loading of ships, and general inspection is equally agreeable at 
all times of the year, so work is carried on continuously. Over 
six hundred convicts and 24 elephants are engaged in the forests 
to bring timber to the forest depts, from which the timher is 
exported, to some extent by cart, but mostly by a very successful 
tramway, to the various sale depdts on the water. Most of the 
woods named above are taken up largely for local worke by the 
Settlement Officers, excepting Padauk which is used sparingly in 
the Settlement and is reserved for export to India, to Burma, 
and chiefly to London. Of late years, nearly 200 tons of 
Padauk timber have been disposed of annually in Lovdon with 
considerable profit. The demand is growing, as the timber is 
finding American buyers, and might be developed indefinitely 
if the resources of the Andamans permitted a larger export, 
but it is not certain yet whether the foresta can safely be made 
to yield more than 2,000 tons o year besides the 400 or 
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500 tons that go to India and Burma, Dark-colored wood is always 
aent to London as it is used for cabinet work; the light-cclored 
Padauk ie disposed of in India, where color is no object, but the 
aim of the purchaser is to get strong solid timber for making gun 
carriages, or railway cars. Besides coloured Padank, the 
Andamans forests produce other good fancy woods, the beat 
known of which are marble wood (Diospyroa Kurzii), and Satin- 
wood ‘Murraya exotica.) 

The following table will give an idea of the revenue made by 
the Department. Besides this, and a small profit made by the 
sale of tea from the local tea plantations, the Local Government 
gets no appreciable revenue. 


Expendi- 
ture. 


Receipts. 


1889-90 
1890-81 
1891-92 
1892-93 


162,195 
158,825 
272,338 
308,000 


94,975 
130,052 
179,908 
209,000 


The peculiarity (noted above) of the Padauk not being able 
to hold ita own against more sbade-enduring especies, makes it 
imperative to help the former by the usual artificial means. So 
the Forest Department does ‘its best by clearing around seed 
bearers, in the forest to be worked over, and by planting largely 
over areas that have been exploited, to ensure the reproduction 
of Padauk ; while similar measures are to be adopted, when practi- 
cable, for other valuable species which need protection from their 
neighbours, 

A plantation of Padauk was started in 1883 and new-planta- 
tions or extensions have been made regularly ever since then 
except in 1888. The systom at first was to make large clearings 
and plant these up with Padauk, or with Padauk and teak in 
alternate lines. But a better method was soon adopted for 
Padauk, that is, planting in lines 20 feet wide cleared through 
the forest. This method is to be followed in future in planting 
teak also, or any other species. 

Tho Padauk plantations have always been successful. A few 
words about teak, which has been planted for the sake of experi- 
ment, will be interesting, Mr. Ferrara started planting teak in 
1888, and his experiments were continued by Mr. Carrer. 
Planting over areas clean felled, and alao in lines through the 
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foreat waa tried with more or less success, The plantations in the 
clearings are the best at the present time, but this ia most likel 
-due to the saplings in the lines having been crowded by wi 
and so kept back. In future, iv is intended to plant teak in 
alternate lines with Padauk, through the forest. The lines are to 
be ‘5 or 20 feet wide, and 100 feet apart, and the area to be 
planted over to be as nearly as possible half a aquare mile. 

The teak in the oldest plantations, which are situated in an 
open valley (Gopalakabang) about 6 miles from the sea, is as well 
grown as that in most plantations in Burma. Trees ten years 
old are beginning to pass out of the small pole stage already. 
They are straight and of good girth. The only noticeable foature 
in their growth is a tendency for the bark to get dry and hard in 
the hot weather and so to retard expansion. But this will pro- 
bably not occur whon planting is dono in the forest and some 
shelter secured from the sun by the presence of evergreen trees 
between the lines. 

The late cyclone thinned the older parts of the Gopalakaban; 
plantations severely, The injured boles are being coppiced with 
very good results however. In the younger parts of the planta 
tion the saplings escaped injury. There are several irregular 
plantations of teak in the station more or less full of well grown 
youre trees, and there ia a broken line of teak on one side of the 

arbour which is within reach of the spray of the sea in rough 
weather. ‘The progress of the latter will be very interesting to 
note, Before concluding the remarks on plantations it may be 
noted that the Dhani palm (Nipa fruticans) has been success- 
fully introduced into some of the tidal creeks by the Department 
affording « great deal of the thatch used for roofing temporary 
buildinga. 

Awa residence, Port Blair is considered, at least by those who 
are obliged to stay here, as a very pleasant little place. Visitors 
pretend to find some drawbacks to life in the Settlement, but then 
they have not had time to form a correct opinion on the subject. 

There is nob hot weather, as it is understood in India. But 
there ia no cold weather. ‘The climate is lukewarm, and though 
healthy it is very enervating. People get on from day to day in 
a sleepy way which ia very pleasant after the restless turmoil of 
busier places. But they wake up occasionally when the mail 
Steamer comes in, or when a man-of-war or a general inspecting 
officer visits the Settlement ; and then for a few days, a surprising 
amount of business, aa well as gaicty, is got through. In addition 
to the usual amusements, those who are inclined that way might 
ry {hele skill at the slightly risky, bus very enjoyable pastime of 
sailing. 

Port Blair has no frujts, no pretty meadow flowers, or 
vegetables to induce people to len; and so, unfortunately, 
there are none of those pretty cool retreats which are such & 
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pibasant feature in midst Indian stations, but there are instedd 
open grassy downs diversified by hedges of Vitex and Agave, 

‘on and Hibisous, and groves of lofty Cxeuaritias. The rich 
gud varied profaaion of the Crotons and Shoe flowers gives exoeed— 
ingly lively, but pretty, coloring to the scenery, and a ride across 
country affords atleast is much pleasnre as a drive through 
almost any garden in India. There are two favourite holiday 
resorts close to tho station,—Corbyn's Oave on thé east coaat,. 
and Mount Harriet 4 hill just over a thousand feet high on 
which the Government bas very considerately built and furnished? 
@ Rest House for the benefit of ovet-worked officers and invalids. 


EM. B. 


The condition of Forestry in New Zealand. 


. The following. extract from the letter of a correspondent of 
the Pioneer will be interesting to our readers as shewing the 
present state of things in New Zealand in respect to Forest Con- 
servancy. We au: that as soon as all the natural foreata. 
have been destroyed, the next turn of the wheel will once more 
bring Forestry to the front with extensive planting works and 
heavy expenditure to retrieve what, ought never to have been lost. 
It will be thousand pities if every remnant of the magnificent 
Kauri Forests is swept away in the anxiety for new sheep lands. 

. “There was a lovely view of ‘the bills through which the 
‘ beautiful Mavawatee Gorge winds, the entrance to which was 
‘just in front of ua. These hills are coverad with dense bush, 
‘ which has been selected as a forest reserve by Government but. 
‘—slas!—~sinos then I hear it has been unable to resist ‘the 
‘ prossuro brought t6 bear on it bya people hungry for land, 
‘and this belt of forest which in 4 few, years, when the settler has 
ripped all the country round of timber, and burnt it to fay 
wo the land in grass, would have been of great value, is 
‘deemed to axe dind fire. Several niet whose views should 
“Weight, have told'me that, in their opinion, good bush and, 
‘ fairly situated as regards commuhicationa, would, if retained ag 
‘ forest for the sake of the timber, give a better return by the end of 
‘20 years than if it had been griesed and fed with sheep or cattle. 
‘ ‘At present timber is looked on in the light of @ noxioux product 
“of the aoil, to be destroyed aa rapidly and effectually ag ‘ible, 
‘but the time must ‘come when it will have a considerable com. 
“inercial value. Sdmetinie back, Government bad men as mivis- 
“ters far seeing eilough to récognise this, and forest reserves were 
‘created, to save a certain amount of timber, but the working. 
“man, who cannot see beyond the length of his note, is now Lord 
“Paramount of New Zealand, and be cares for nothing beyond the 
* imimediate present.” 
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Tour of the Coopers Pill Students in France. 


;. Last year the students of the English Forest School under 
the able direction of Dr. Schlich and Mr, Fisher, one of our firab 
foreign comrades at the “ Ecole” at Nancy, came to visit the 
aplendid high forests of the Forét de Lyons. Encouraged by his 
iret visit, Mr. Fisher wishiod this year not only to show his 
atudehts the densé crops which make the forest of Lyons an 
unrivalled beech forest, but also to study in detail the organiza- 
fon of the Wotking Circle abd the application of the Workibg 
Nan duting the laat few years. A thorough aid careful teachin, 
iad well prepatéd theas young men for appreciating the treatixien’ 
aa well as the beauty of the crop they inspected during thé courie 
of the weak thay spant thera. 
‘The forest officers of Lyons have been pleased to sérvé as 
Buides to such intelligent students and they were proud to find 
gain in them French forést traditions beconie international. 
ey are confident that this visit will leave with their guests the 
Pleasant remembrances that they themselves have kept of it, and 
1] help to draw closer those bonds of brotherhood formed now 
Yong ee uhder the influence of the hospitality of Nancy. 

e English School went oh afterwards to sed tha foresta of 
the Perche which hed also been visited in the previous eat, 
From the 2lat to the 25th of July, twelve of the senior of the 
atudenta under the guidance of the amiable Professor of sylvicul- 
ture, Mr. Fisher, studied the magnificent high foresta of 
oak of Belléme, Perche-la-Trappe and Réno-Valdien, the local 
forest officers rendering them ready and willing assistance, 

‘ The ee of Bales ie Ae dl ee oe oak an the 
foreat of Lyone is that of the beech. fone des Hane et Fordts 
Translation). 


A great day at the Forest School at Nancy. 


On the 6th of June last, the Forest School at Nancy was 
visited by the President of the French Republic who had gone to 
Nancy for the fates of the 18th Cougtess of the Gymnastic Societies. 
The Visit to the School did not form part of the original pro- 

ome and it was only within » day or two of his arrival that 
fL Puron, the Difectot, was made aware of the intention of the 
President to spend a abort time at the School, this change in his 
plans having been brought about by the intervention of the 
deputies and sénators of the Department, Professors and students 
at once set to work to prepare for his reception, and trough tha 
time at their disposal was short, the result appears to have been 
very satisfactory. 
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An enormous arch of triumph was constructed under the 
direction of Messrs. Thigry and Petitcollot, out of two'large Silver 
Fir trunka, broken across the middle, covered with mosses, flags 
and inscriptions, decorated with the heads of wild animals, &. 
and erected in the Rue de Ja Constitution, The Rue Girardet 
‘was also decorated for the occasion, 


Messrs, Puton, Lamblé, and Boppe, received the President 
and suite at the outer gate of the School : and, after’the usual pre- 
sentations, the President was conducted to the great courtyard 
where M. Puton delivered a short addresa expressing his satiefaction 
at the mark of attention thus shown to the Forest Department 
and referring to various points in which the Republic had shown 
iteelf more favourable than any other form of Government, to 
forest interests. After Mr. Carnot’s reply to this address, the 
students marched past under the command of Lt.-Colonel 
Montignault, Then other parta of the School, the museum és. 
were visited, and the President was finally escorted to his carriage, 
the studenta being drawn up in two files to salute him on his 
departure. It is not often that the Forest School hes the honor 
of, receiving the Chief of the State. Let us hope that the 
ceremony will add to the already great prestige of the Depart 
ment so ably managed by our French comrades of the Nancy 
Tastitution, 


Grazing and Commutation in the C, P. 


. The supplement to the ©. P. Gazette of the 6th of Auguat 
last, contains a Resolution by the Chief Commissioner on certain 
questions which were laid before the Forest Committee, which 
at in Pachmarhi in April, 1891. In this Resolution, the Chief 
Commissioner orders the tentative adoption of commutation as 
applied to the pasturing of cattle in lieu of the old system under 
which we believe that each individual took out a license for the 
number of cattle he wished to pasture. In future, the Mukaddam 
of the village will submit a statement of the Brazing Tequirementa 
of the village and a consolidated license will be issued for that 
village, the Mukaddam collecting the necessary fees, Pro- 
yisionally, the commuted payment willbe reduced 10% under 
the aggregate which the payments for the village would reach 
if cace individual had to take out @ license separately, 

A further concession has also been made in favour of those 
owners of cattle wishing to graze in districts other than that in 
which they reside by authorizing the issue to such of a nomad 
license such as has hitherto, it ara, been reserved for Banjaras, 
Beparis and other similar nomadic owners of cattle, the rates for 
such licensea being « little in excess of the ordinary district rates, 
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It appears that the substitution of a system of annual com- 
thutation For other forest. produce as well as grazing, instead of 
the present license system, was proposed, but the Chief Commis. 
sioner, we are glad to see, has rejected this proposal which would 
turely have been a step backwards instead of one of progress, 

_ We are inclined to think that the remedy for, at any rate, 
fome proportion of the difficuities in connection with Nistar, 
might be sought eleewhere than in the Government Forest Rates ; 
The abuse of Malguzari Forest Lands is a matter which has how- 
ever also received the attention of the Chief Commissioner, and 
should the Rules in respect of these be carefully carried out, they 
should in time, where such lands exist, help to alleviate some of 
the troubles complained of by the cultivators. 

A oateney of one week for all licenses for the extraction of 
forest produce has for the present been prescribed, which as the 
Subordinate Forest Staff is to be increased, may not lead to so 
ouch loss as it otherwise would in those cases where the removers 
of produce live near the Foresta and the Forest Quard’s beat is 
too large to allow of his checking all the produge removed ; as it 
will be & great temptation to removers who have conveyed their 

luce from the forest without check to return again and again 
#0 long as they are provided with a pass that: is atill valid. 
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_ The Bombay Administrative Rules. 


Sr, 


In the “Extracts from Official Gazettes,” appended to your 
October issue, appears an order (No. 7,107 dated the 6th Septem- 
ber 1892) of the Government of Bombay preseribing and limiting 
the powers and duties of Forest Officers in that Presidency 
under the Forest Act, The rules purport to have been issued 
under Section 75 (a) of Act VII of 1878; and breaches of the 
regulations are, it is inferred, punishable under Section 76, which 
allows of imprisonment for one month, ora fine not exceeding 
Ra, 600, or both. Accordingly, if, for example, the Collector does 
not from time to time inspect all the Range Offices of his 
District ; or if Compartments of a Forest block are not felled in 
regular rotation ; or if the Local Forest Officer does not inform 
the Collector of places whore cuttings are tu be made; or ifa 
Police Officer does not,on examining a Forest Guard’a diary, 
write the word “ seen” with bis initials after the last entry, or 
calls» guard off his beat ; or if the Forest Officer faila to submit 
to his Collector between the 30th June and 15th July, the 
Plan of Operations, then shall the culpable parties be criminally 
prosecuted and punished. The Legislature, in its wisdom, has 
mercifully abstamed from providing that in offences of this 
nature double penalties may be inflicted when the offence is 
committed at night or after preparation for resistance to 
authority ; or even when a previous conviction fora like offence 
bas been obtained. But the prospect is sufficiently serious as it 
is, and the only crumb of comfort for the apprehensive Collector 
or Forest Officer is that Commiseioners themselves are liable to 
incarceration or fine or both, for breaches of Rule 28, The 
Bombay Government, true to ite motto, has been the first to give 
effect to Section 75 in this manner, but it may be hoped that 
ite example will not be rashly followed by other Administra~ 
tions! eee 

It will probably be found that the Rules have no legal 
sanction whataoever. Except in the preamble (which itself 
curiously misrepresents the scope of the orders) no section of the 
Forest Act is mentioned. The Rules de not appear to be Rules 
under the Act at all, but Administrative Orders of the Local 
Government, and should have been issued merely as such. The 
plunder, if blunder it be, is probably unique in the annals of the 
Forest Administration in India. 
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The Reorganization of the Provincial and Subor-"* 
dinate Services. 


Extracts from a Note by the Inspector General _of Foresta 
on the reorganization of the incial oe aheen 
dinate Forest Services, dated 3rd June 1892. ‘ 

This note deals with the proposed reorganization of the Pro- 
vinoial and Subordinate Forest Services, in so far aa this haa not 
already been dealt with by the creation of appointments in the 
class of Extra-Assistant Conservators, which necessitated the 
Secretary of State’s sanction. 

My proposals regarding the reorganization of the Forest 
Department io India have to a certain extent been based on the 
present organization of the forest administration in the Prussian 
monarchy, which had been remodelled on the lines of the French 
administration, and in close connection with improved means of 
communication and postal and telegraphic progress. 

Under these circumstances, I may perhaps be permitted to 
sketch briefly the present Prussian organization. 

A.—Imperial Administration, —At the head of the forest 
administration stands the “Oberlandforstmeister.” He is a 
Joint-Secretary to Guvernment (Director of a ministerial branch), 
and is directly subordinate to the Minister for Agriculture, Settle. 
ments, State-domains and Forests in all technical questions and 
those relating to the forest staff. In questions affecting the 
agricultural population the cases may be referred to the Minister , 
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by the Secretary in the Department of Revenue and Agriculture 
(if verbally, as a rule, in the presence of the “ Oberlandforat- 
meieter.”) . 

The Director is assisted by a Board consisting of four ordin- 
ary members and two deputy-members, 

The ordinary members are technically-trained forest officers, 
and are called, “Landforatmcister” or “ Oberforatmeiater,” 
according to seniority ;, they are Under Secretaries in the ministry. 
The firat deputy-member is in special charge of forest settlements 
and cormamutation of rights, on account of which latter, an annual 
minimum expenditure of 2,000,000 marks is provided in each 

ear's budget. He must be either a lawyer by profession, or a 
Brest officer who has passed the examination of an advocate in 
the Chief Court. The second deputy-member is in charge of 
working-plans, and must have passed a special examination in 
surveys and working-plans, in addition to the general examination 
in these sudjects which is demanded from all officers in the 
superior service. He has got a separate office, the members of 
whieh are selected from among young working-plane officers and 
aurveyore, 

The deputy-members rank as “ Oberforatmeister” and 
“ Foretmoeister,” as the case may be. The Director deals direct 
with all general questions affecting the whole monarchy and with 
all personal questions, and haa the direction of the Board. 

The work of the ordinary members is arranged according to 
groups of provinces. 

B.--Provincial Administration —The officer in charge of 
the forest administration of a province or circle ia called “ Ober- 
forstmeister,” corresponding to our Conservators. The chief 
“ Oberforstmeister” in a province is Depoty-Secretary to the Pro- 
vincial Government, There are 29 such posts. 

Subordinate to the “ Oberforstmeister” are the “ Forstmeis- 
ter,” more or less corresponding to our staff of Upper Control. Of 
these there are 92. 

Under these serve the ‘ Oberforsters,” corresponding to our 
Rangers and Extra-Assistant Qonservators. There are 679 “ Oher- 
foraters,” who, in regard to all police administration, are subor- 
dinate to the “Landrath” (Collector), but in all technical 
business to the “ Forstmeister.” Their average charge ig about 
17 square miles. 

The whole of the account work is done by 388 Accountants, 
who each deposit a security of £200, and are paid by a percentage 
subject toa minimum income Since 1888-89 these officers are 
gradually being brought on fixed salaries, 

Phe protective establishment consist of 5,208 Foresters and 

“Guards. Permanent mates of working-gangs are sworn in as 
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ial guards, but receive no extra pay.on this account, In cases 
epecial necessity, non-commissioned officers and soldiers are 
detailed for forest protection, 

As regards omolumentas=- * 

The “ Oberlandforatiheistey” reteives a’ salary’ (inclusive'of 
house-rent) of 18,000 marks per annum! ‘When travelling on 
duty he gets actual travelling expenses, plus a daily allowance df 
‘24 marks. 

The “ Landforstmeisters” receive from 9,900 to 12,000 marks 
per annum, 

The “ Oberforstmeisters” draw a salary of 9,000 marks per 
sna, plus a direction. allowance of 900 marks which is pension- 
able. 

The “Forstmeieters” sre on’ salaries. ranging from 6,500 to 
9,000 marks per annum. When moving on duty they receive ¢ 
daily allowance of 18 marks, plus 0:13 of a mark per kilometer 
when. travelling by rail or steamer, 0°60 of a mark per kilometer 
when travelling by road, and 8 marks on each cocasion they enter 
on or leave either'a steamer or the railway, 

The “ Oberforsters” are paid on an average 3,000 marks; 
perannum. This pay is pensionable. They also: draw a perso- 
nal allowance of 2,100 marks per enouto which is not pension 
able, and when travelling: beyond the limits of their ranges they 
are allowed 12 marke a day, plus 0°18 of a mark for each kilo, 
meter travelled by rail or steamer, and 0°60 of a mark: for each 
kilometer travelled by road, besides 3 marke for each occasion 
they enter on and leave # steamer or the railway. . 

The “ Forsters” are on salaries ranging from 900 to 1,300 
marks a year, Such of them as possess the title “ Revier Forster”, 
are granted, inaddition, an allowanca ranging from 150 to 450. 
marks per annum, free house, and free firewood averaging in’ 
value 2076 marks per annum. The value of this last grant 
counts towards pension. When travelling on duty Forsters: are 
entitled to a daily allowance of 3 marks if proceeding by rail or, 
steamer, and of 6 marks if proceeding by road, besides 0°10 of a 
mark for each kilometer travelled by rail or steamer, and 0'40 of | 
a mark for every kllometer travelled by. road. . : 

The “ Waldw&érters”” (corresponding to our Forest Guarda) 
get from 860 to 660 marks'a year, and most of them are allowed 
firewood fot whatever its exploitation costs, 

. All officers when transferred from one part of the country.to 
another in the interest of the public service are granted com- 
pensation, 

At regards pensions, thé amount admissibleia determined, by?! 
length of service, After 8 sétvice of mot less‘ than’ ten years,’ a" 
peneion not exceeding 15/@0ths of average’: salary: is admissible; 
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After ten years’ service, the rate of pension increases by 1-60th of 
average salary each year. ‘The maximum pension admissible on 
this scnle is 45-60ths of average salary. 

Jn the case of classes divided into grades or having appoint. 
ments on progressive pay, not; more than the average pay of 
the appointment can be taken into account in reckoning for 
pension, As regards salaries above 12,000 marke per annum, 
only half the excess is pensionable. 

Service begins at 21 years, and every year’s war service 
eounts double. All pensions due on account of accidents in 
connection with the service are fixed at 2-ards of the salary, inde- 
pendent of the length of service. 

In the case of an officer dying, his wife and children, or (with 
special sanction) other near relatives dependent on him, are en- 
titled to a gratuity equivalent to the pay of the deceased for: 
three months. In the case of an officer who dies with a claim 
to pension, his widow receives, in addition to the ahove, 1/8rd 
of the pension he was entitled to at the time of his death and 
each of his children 1/9th. 

In addition, the State supervises and guarantees insurances: 
managed free of profits. 

The average gross income from State forest property in 
Pruseia is about Re. 6 per acre. 

There are several points in our forest administration which I 
should like to see further assimilated to that of France and Ger- 
many, and it will be my constant aim to effect this in the course: 
of time; but, as they are wide of my present purpose, I shall not 
further refer to them in this note, 

The moat carefully-trained and selected controlling staff 
is holpless in regard to an efficient management of the forests 
entrusted to it, if unassisted by an adequate staff of executive 
officers—adequate both in numbers and technical knowledge, 
This fact has been fully recognized by the Government of India ; 
and if I, nevertheless, once more enlarge on the subject, I do so 
with reference to the too moderate demands for an increase in the 
executive (especially the Ranger staff,) which some of the Local 
Governments have submitted, and which{will prove to be inade- 
quate before many years have elapsed. 

Most of our Endian forests have suffered for centuries from 
mismanagement, or, if not from direct mismanagement, from 
neglect. From time immemorial the produce required by the 
people or by the State had been extracted where most convenient, 
withont regard to the future well-being of the forests, Growing 

oles were lopped for fodder or cut for other purposes at the 
eight most convenient to the workmen ; fires were never checked, 
and grazing was permitted on areag where natural reproduction 
took place. The results of all this were more or less ruined 
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forests. Protective measures which have been gradually intro- 
duced during the last 90 years, have had the most heneficial 
resulta, both on the reproduction of our forests and the improve- 
ment of the growing-stock ; but we cannot by such means alone 
improve the foreata to the degree which is desirable. This can 
only be done by the extraction of all trees damaged beyond re- 
covery; by the removal of inferior species and of old decaying 
standards which appropriate more space, -light and food than they 
ate worth, either as growing-stock or as parent trees In fact, 
improvement fellings are required over a great majority of our 
Tadion forests, and the sooner they are executed the better it will 
be. The officers of the Controlling Staff can, on an examination 
of each forest, lay down the principles on which auch fellings 
should be conducted ; but their charges are much to» vast to 
permit of their personally seeing their orders carried into effect, 
and itis a more difficult task in sylvioulture to supervise the 
correct use of the axe than is that of the spade or hoe in agri- 
culture. 

What is required, then, is a specially educated executive 
staff for sylvicultural more than for any other purpuses, thongh 
even the latter (auch a8 timber-export, road-making, disposal of 
material, fire-protection, &c.,) cannot be carried into effect with- 
out a staff composed of men of sufficient intelligence and training, 
The centre of gravity of the moat efficient forest organization 
muat forever lie in an adequate executive staff, sufficiently 
trained to carry into practical effect the provisions cf working- 

ans, and to execute correctly the general orders or prescriptions 
issuing from Divisional Officers, 

10. It is necess: to take next into consideration not 
merely the annual recruitment of the above proposed staff, but 
the initial recruitment. The rules in force prescribe that in 
future the staff can only be entered through one of the Indian 
Forest Schools; and whatever may be the difficulties arising in 
consequence of the large demand Be competent mea, they must 
be met by efforts made at the centres of forest education, and 
only under the most exceptional circumstances should u relaxation 
of the rules for entry into the Upper Executive Staff be permitted. 

Local Governments are empowered to give scholarships to 
approved candidates while pereuing their course of atudy at the 
Forest School, and, until the staffis fully form-d, there should, 
I think, be no limitation as regards the number of such grants to 
be made by Local Government in the case of the Dehra and Poona 
Schools, so long as the aggregate amount sanctioned for ranger- 
ships is not exceeded. For some years wo come this amount will 
not be absorbed, because it will take time to procure the number 
of efficiently trained Rangers required for the proposed expansion 
of the service, 
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I find greater difficulty in dealing with the staff of 
Foresters and Guards than Ihave had ‘in formulating bro la 
as regards Rangers, probably because I have no person: th in 
this part of the organization, 

There ia, in may. opinion, no necessity for the strong connecting 
link, which we do not find in any other forest organization; between, 
the executive and protective staff. It seems to me that, for yearg 
to come, the less important ranges most for economy’s sake be 
placed in charge of Foresters in the upper grades, some of whom 
will, it is to be hoped: when 8 sufficient number of trained officerg 
become available, be hereafter absorbed into the Rangers’ class 
I also think that there are some depéts and other special worka 
which are of too reat importance to ba placed in oharge of 
Guarda ; and finally it appears advieable to have some exceptional, 
posts to which very deserving Guards might be promoted, obtain- 
ing a sort of honorary title with a little higher. pay attached, 
thereto. But I do not see the necessity for securing a steady dow 
of promotion from class to class because the classes are so entirely, 
diferent ag regards the education and attainmenta required. from 
them. In the former Circular all Foresters were included in 
the protective ataff ; but this is a fallacy, as it is proposed to place 
a considerable number of them in charge of executive appoint- 
ments. 

In the circumstances above explained, I suggest that no 
distinction. ba. made, in the designation of officers who enter the. 
Ranger class under the same rules snd restrictions, and I think, 
tae all such officers, on Ra, 50 to Rs 150, should be designated as, 

8. 

hee ards untrained officers, or such as hold a Forest School 
vertificate by the lower standard, who are placed in executive 
charges, I propose that they should be placed on grades of Ra 40, 
BS and 80, and be designated as Deputy Rangers forming the 
Lower Executive Staff. I would abolish the intermediate grade of 
Rs. 25, 80 as to destroy the connection between the’ executive and 
protective establishments, and suggest the formation of a class of’ 
Foresters, ot members of an Upper Protective Staff, on Rs, 20, 18 
16 and 14, below which would foltow the last link of the chain— 
the Guards, or Lower Protective Staff—on such pay and of such 

des as local circumstancea'may require. 

It will be observed that I bave adopted nearer intervals of: 

ay in the lower classes. As regards Rangers, these intervals vary 
Poa Rs, 10 in'the lower to Rs. 25. in the upper grades; for 
Depaty Ranges I have adopted Re: 5, for. Foresters Re, 2 andi 
for Guards I think the intervals ought to be fixed at Re. 1-; but: 
this, as I have already pointed out, must be dependent on Joos): 
conditions, 

Below isa réewmé of my proposals for the ré-otganization” 


of the lower executive and the protective ataff in the provinces 
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under the Government of India, The proposals made by Local 
Governments and Administrations amounted to Re, 66,692 RK 
mensem; ny modification involves an aggregate cost of Re. 
56,477 :— 


Resumé. 


Forzstens. Guaxps. 
PROVINCE. 


Be, 
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* and 105 Rékhea. 


The total cost of the lower executive staff for India 
amounts, in accordance with my proposal, to Ra, 1,40,860 per 
annum ; that of the protective estabiishment to Rs. 5,46,164. 

For Madras I propose for the lower executive staff— 

Deputy Rangers 60 costing Rs. 2,100 per month. 
Foresters 144 » » «2,648, a 

I propose also 1,004 Guards on an average pay of Ba, 8-8 
(which, in my opinion, is aufficient), costing Rs 8,534 per mensem. 

My te-cast of the proposals costs Re, 13,082 per mensem, 

I propose for the lower executive staff in Bombay. : 
Deputy Rangers 72 costing Rs. 2,520 per month, 
Foresters 2720 y ny oo» 

I propose to absorb into this scale the 125 Jet grade Guards 
on Rs, 15 each per mensem asked for by the Committee, which 
js reasonable in that both Foresters and Guards belong to the 

rotective staff, The number of Guards thus proposed by me is 
590, at a monthly cost of Rs, 29,680, The cost of these pro- 
posals is Re, 36,824. ° 
70 
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Sufficient justification for all proposala is, I think, con- 
tained in the provincial applications for the necessary increases, 
which, in my opinion, are, ia several instances, framed with too 
little regard to the future capabilities of the State forest. 

It is imposnible to promise ‘au immediate expansion of the 
revenue as a result of the increased estsblishment, though I believe 
the gross revonne will atill grow considerably ; but I may sxfely 
say that without an adequate executive and protective establish- 
Tent, it is impossible to maintain the present revenue and at the 
same time improve the status of the forests entrusted to Govern- 
ment. 

It should be understood that while the present proposala 
generally provide, so far as the numerical strength of the estab- 
lishment is concerned, for the normal increase during some years 
to come, consequent on the development of the forest manage- 
ment of auch areas as are already controlled by the Forest 
Department, they can be regarded as tentative only in others; 
and in no cage does the suggested scale provide for any consider- 
able increase of establishment consequent on extension of the 
areas placed in charge of the Department. 

Such extension is sontainpleted in Bengal, especially as re- 

rds the Chittagong tracts, It is likely to occur in Baluchistag 
& the assumption of the control of the Zhob Valley forests; and 
it may take piace in the Central Circle of the North-Western 
Provinoes by the absorption of the district forests, which are at 
present managed by the district officers with an entirely inade- 
quate establishment. As regards Upper Burma, it ia as yet quite 
impossible to form the scale of establishment which may be wulti- 
mately required, and it is necessary to be prepared for new 
demands being made as the result of the development of new re- 
sources. 

It is _a question for consideration whether the amount 
sanctioned for the subordinate staff should be granted to Local 
Governments in Jump sums, or on account of the ‘preconsidered 
acales exhibited in the foregoing pages. Iam entirely in favour 
of the latter alternative, at least as regards the upper and lower 
executive staff ; for, in order to secure good and efficient officers, 
it is necessary to hold out reasonable and sufficient prespects; and 
this can ouly be accomplished by a fixed scale of appointments, 
which should be made known aa widely as possible, so that the 
public iteelf may judge of the prospects offered. 


Though several Governments have submitted proposals 
for the reorganization of the clerical staff, I have intentionally 
abstained from taking up this question elong with the reorganig- 
‘ation of the subordinate forest staff, 
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Forestry in South Australia, 


The report of the administration of the State forests in South 
Australia for the year ending 30th June, 1891, shews a total 
area of 227,185 acres, or about 355 square miles, about the equiva- 
lent of a single forest division in India. Mr, Walter Gill, 
who writes the report, was appointed Conservator on the 24th 
July, 1890, so this is his first report, after one year’s experience 
as to the working of the forests, Out of the total area of forests 
under his control, it seems that 10,000 acres are enclosed for 
planting and “ encouraging the natural growth of trees in the 
‘indigenous forests.” 

f the former, as in all Australian Reports, we hear a good 

leal ; of the latter, very little. In the planting operations, 

489,058 plants were put out, chiefly sugar aud other gums, three 

European pines, poplar, willow and larch, But more than half 

died within the year, much of the damage being duo to grass 

hoppers. The planting of the gums appears to be effected in 
bamboo tubes. 

The natural reproduction is due to forest fires, which swept 
through the country for miles, resulting, however, in a crop of 
young seedlings under the parent trees, especially of various kinds 
of erealyptus Unfortunately as Mr. Gill points out, “ the good 
‘ thus effected in the first instance is too often subsequently nulli- 
‘fied by a repetition of the fire when it is not required.” 

The timber operations embraced the delivery of 18,000 broad- 
guage sleepers and 40,000 posts to the railway authorities, besides 
8 lot of 10,000 smaller—metre guage, apparently—supplied from 
various depéts. We would like to ask what security there is for 
keeping up the stock inthe Wirrabara forest when so much 
fimber isremoved? We read that timber was carted from this forest 
thirty years ago, and has been obtained from there ever since, and 
“the wonder is, not that the available supply should at length 
have reached its limit, but that it should have lasted such a length 
of time.” How has this timber been replaced? What is the 
condition of the young crop, or is there none 7 

Then again, what does the leasing of certain reserves imply? 
What rights doos tho lessee purchase ; what conditions is he bound 
by? These and many other questions occur to us naturally, for 
withons an explanation, the report is incomprehensible on these 
particular points. Attempts were made to plant out vine eut- 
tings, olives and certain pines near a fresh-water lagoon in the 
Hundred of Ramsay, but a salt deposit, something like our friend 
the Reh, subsequently made its appearance, and the nursery had 
to be abandoned. There seems to be a large area of scrub land 
liable to this saline efflorescence ; scores of farmers have taken uj 
selections on these lands and have retired in disgust after a yeara 
or two year’s experience. All the best land is in private hands, 
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A large number of plants are distributed every year to appli- 
eants for putting out, with more or less success, the results on the 
whole not being satisfactory. However, more attention is being 

id to this subject and we many hope for better reports in 
Fiture. Arbor Day isa feature in the colony, “the children 
‘entering most zealously into the enjoyable outing ;” we must 
trust that the 25,723 trees were properly planted on this occasion, 
Mr. Gill has nearly one million plants in his nurseries, so there is 
no fear of artificial reproduction not being kept up. 

The total revenue of the South Australian Forests is £4,048 
and the expenditure £8,017, nearly two thirds of the revenue 
comes from rents from lands leased and let (about which we 
should like ta hear more) and half the expenditurc ia due to 
wages, nurserymen, foremen, laborers, &c, Besides the expendi- 
ture, as given above, however, there were special votes amounting 
to £2,375, chiefly incurred on planting. 

An interesting feature in the report is the account of the 
cultivation of the date palm, the altimate success of whioh 
appears to be probable, An endeavour is being made to obtain 
suckers from Karachi, through the agency of the Afghan colony 
at Hergott, the place where the cultivation of this palm is being 
tried. Mr. Gill, on comparing the conditions under which the palm 
in grown by the French in the Sahara, and those obtaining at 
Horgott, has every hope of success; of the importance of the 
experiment in a hot and arid country like South Australia, there 
can be no doubt. 


A.8. 


V-SHIEKAR. 


A trip to Bara Bangahal. 


- 98rd May.—Left Yarra at dawn for Surai, the path lies 
along the face of rey precipitous and dangerous ground and 
the journey is a decidedly sensational one. The famous 
“ Kali-dhog,” (Black-rock) is crossed soon after passing the 
liquor aitery below Yarra. Steps have been cut across an 
enormous black rock below which is a shoer drop of probably bwo 
or three hundred feet, The steps are slippery and nasty going. 
They are said to have been made at the request and expense of 
one of the Ranies of Nadaun (Kangra District) an inhabitant of - 
these parts, some time prior to the Mutiny of 1857. Reached 
Surai about 1 o'clock p.m. just as a heavy shower came down. 
The scenery all round is very wild and grand. The Ravi runs 
in a deep and narrow valley below and is a roaring, foaming 
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* Twas glad to finish the day’s journey and turn into bed for T was 
dead beat, The wild rhubarb and onion grow profusely alt 
found here and as I had had no vegetables for some days, I was 
giad to accept the Khansama’s proposal to have some of the 

° rhubarb cooked for dinner. The best way to cook it is as fol- 

st Jows 

Peel the flower stalk, boil it to a soft pulp, strain off the water 

* carefully, then cook up the pulp with a little ghee and salt or 
butter if you have such a luxury in camp, 

The young fronds of the large sized fern whilat they are in 
their curled up state, are not at all bad eating, cooked up like 
apinach. The wild onions are too strong. 

27th May.—Up very early—feeling very fit—probably ftom 
the rhubarb eaten last night, Road still very bad; the dogs had 
to be carried in blankets. Reached the village of Bara Bangahal 
about 8 p. m. and was delighted to see broader valleys and easior 
hill-sides—Here are situated the head waters of the Roir,« 
roaring and foaming torrent. Bara Bangahal hasan area of 
about 290 square miles, but contains only one village, situated at 
the lowest point of the valley, some 8,500 feet above the sea. 
Some 12 or 18 years ago a number of the houses were swept away 
by an avalanche. On all sides, the mountains slope steeply up 
from the river, and rise into peaks of from 17,000 to 20,000 feet 
in height, Deodar and Blue Pine are in compact patches in the. 
lower ravines ; above these are long bare slopes of splendid ing. 
lands, to which the flocks of sheep and goats from. Mundi, Palam- 
pur and lower Bangshal resort during the three summer months, 
‘Above the grazing grounds come glaciers, bare rock and cliffs, and 
fields of perpetual snow. The rough sketch appended shows the 

i position of the valleys, streams and forest lands and the places 
where the brown bear and ibax may be found. Ibis a very wild 
and dangerous country to travel over, but the climate is glorious 
and the feeling that you are in a thoroughly wild and uninhabited 

region is very exciting and pleasant, Mine is an article on 
«Shikar” and so, I will not here describe the foresta. 

28th May.—Up early and visited the Deodar Forcat opposite 
my eamp After breakfass moved camp to # very jolly fat up 
the Kali Hein Nala Moat lovely looking bear ground ; for 
miles nothing but beautifel. greasy bill sides wd’ “ gotey” the 
favorite feeding grounds of brown bears. High up the ridge 
above um, | spotted « splendid large brown bear but he was om 
the move making for the Reygse nate. valley ; directly after, ¥ 
saw another « long way off ix the deep snow, bet ss the rain came 
duwn im tovrents, had the tents pitched aud turned in. 

cl 29th _May.—Left the Challa-gote very early and’ reached the 

Kémhéd gote about 2 ctclocle; the path rns alang lovely 
hill sides, which unfortunately swarm with ticks, These little 
~ pests drive one nearly mad, for their bite is very venomous, and 
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atings like a hot coal on the skin. The people say that in some 

laces where they ewarm, sheep are occasionally killed from the 
Fites of the numbers that attack them. Got an attack of fever 
and ague and had to turn in. 

‘Oth May—Started early up the valley to look for Ibex. 
Ground awfully bad. Just as I was sitting down to tackle my 
breakfast, I spotted three Ibex; loft the breakfast and cooly 
behind a rock and stalked the fine looking beasts on the clifis 
above us, got within 120 yards of the largest head in the herd 
and knocked him over, but before we could get up, he had 
picked himself together and cleared off over some very dangerous 

round where we could not follow: however the ahikary said 
Ee knew a way of getting round the obstacle and off we started 
again; we had not gone very far, when the shikary spotted a young 
male standing sentry on the top of a high rock, he waa certainly 
not worth shooting Bue as the shikary begged hard that I should 
try and bag him to supply the camp with meat, I got an easy shot 
at him and bowled him over. With our load we started down the 
hill to camp, a I was only too willing of an excuse to get in and 
have acup of tea and something to eat, for I had lost the 
breakfast cooly. Received a post in the evening and remained in 
camp to answer it. 

Bist May.—Started after breakfast with Barra Shikary to 
hunt up the wounded Ibex, Ha had climbed up into very 
dangerous ground, where I felt I could not follow, so gave the 
Tifle to the shikary to finish him off. After a bit of searching, he 
spotted the wounded beast lying in a deep ravine, where he could 
not be got at and so drove him out with stones, He came down 
towards where I was standing and gave me an easy shot which 
finished him off. How on earth he had ever gob over such 
ground after the wound he had had the day before, was a wonder 
to me, for he had a bage hole high up in thie hind quarters into 
which I could put my hand. I was very glad of my trophy, 
though it ia by no means a fine head. Got back early to camp, 
and prepared to move lower down the valley again. "the Shikary 
and I started ahead of the camp to look for bears. Soon we 
spotted a she bear and two cubs low down in the nala. I bagged 
the she bear with the first shot, and then watched the extraordin- 
ary behaviour of the two cubs, these jumped and danced on their 
hind legs round their dead mother, then not finding her vise, they 
smacked her over the head, bellowing all the while, and then 
finally bolted down the hill ; they were too small to shoot, so I 
amused myself calling to them and more than once got them to 
come up within thirty yards of me while I lay hidden behind a 
dead tree, Got into ‘oamp late, very pleased with myself and 
every one else, 


(Zo be continued.) 
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VrBKTRACTS, NOTHS AND GuPbRims. 


Qn Judicious Pruning. 


By Wrttiam M‘Conquopatg, FoREsTER AND Woop SuRvVHYOR, 
- Scovg, PERTH. 


Ir is to be regretted that there are eo many conflicting 

inions on this subject. Some authors strongly advocate the 

‘advantages of skilful pruning, while others positively deny that 
‘any advantage accrues from even the moat judicious pruning, 

In the English Crown Forests, pruning was'abandoned some 
thirty years ago. Following that example, the same course has 
been adopted on many private properties in both England and 
Scotland. 

_ Some theorists declare that there is such a connection sub- 
sisting between the roote and branches that when a live branch 
is removed all the correaponding roote supporting that brandh 
immediately cease to perform their functions and die. 

I well remember, ‘nearly forty years ago, having an interest- 
ing conversation with an able arboriculturist on the subject of 
pruning, when he substantially denied that the art of proacg in 
any shape or form would do good. He maintained that when a 
live branch was taken off a tree, the roots in the ground support- 
ing that branch would die. After a considerable amount of 
discussion, I asked him to answer one question in support of bis 
theory, and I would be:-satisfied. That question was—* Why is it 
‘that, when a healthy oak tree is out down, the roots-do not die; 
“but, on the contrary, continue in vigorous action, and the stool 
«immediately produces a healthy crop of shoot ?” To this question 
he gave no reply. 

Soon after this, I resolved to try experiments to enlighten 
myself on this subject by sowing a few seeds of Abies Dougiastt 
ina convenient corner.in my garden, to see if Icould make any 
satisfactory discovery relative tothe subject of our discussion, 
From these seeds'I reared one plant for four years till it was aboud 
-$ feet in height. During that period I never alowed even a bid 
to form on the stem of this.plant. So as soon one appeared, sit 
was at once rubbed off. The plant, notwithstanding, prew-with a 
“peautiful clean, straight stew ; bub unfortunately, in the fourth 
-year of its growth, in autumn, when the jhedger was engaged cut- 
ting the garden hedge, he ‘accidentally broke ‘itover near ‘the 
‘gatface of the ground. However, it hed angwered ‘my purpose 
vey well, I grubbed-up the’ root carefully'at once for inspection, 
‘and, to ‘my agreeable surprise, found it.unwewally large for’a plant 
of ita size, seeing that it-was never permitted :to produes the 
eomblance of a branch. The roob wae divided into three large 
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forks, and these were matted with healthy fibrous rootlets at their 
extremities. From my friend's point of view, I expected that this 

lent, which was reared branchless, would have no other root but. 
the tap-roob; but I found no difference in the ramification of ita 
Toots from that of young plants of the same age having the whole 
of their natural branches. 

T shall add another illustration as to the connection subsisting 
between the roots, branches, and stools of trees, which, together 
with the foregoing remarks, will, I trust, go far in confuting the 
opinion entertained by certain theorists that the removal of a live 
branch will prove fatal to the corresponding roots supportin, it. 

I have repeatedly fallen in vith ine-root stools which con- 
tinued their vitality for many years after the tree was cut down, 
With the face of tho stool healing over from the outside as regul- 
arly round the whole stool and in the same way as a wound on the 
trunk of a tree after a branch has been pruned of, Tn all such 
cases it was found that the stools had—prior to the trees being 
cut down—roots united with, or naturally engrafted into, roots of 
‘an adjoining tree of the same kind, which roots continued to draw 
sufficient nourishment from the standing tree for the support of 
the stool for years after their own tree was cut away. 

About ten years ago I found a larch stool in Scone Wood 
about ninety years of age, the atem of which had been cut off some 
ten years rorioasly, This stool was a solitary one, too far apart 
from any larch or other fir tree to nourish it. | Yeb this stool was 
in life; growing and healing all round. I got men with tools and 
laid its roots bare. They were all far gone with decay, save one, 
which was quite fresh. I traced it to its nurse, and found it to be 
lying across, desply embedded, and strongly engrafted into, a 
healthy root of an adjoining ash tree, How is it that this engraft- 
ed root, without the aid of a green leaf, nourished the whole atoal, 
giving circulation to the sap all round, and producing sap-wood 
and bark? This isa question for botanists and theorists to 
solve, 

Judicious pruning is a very important branch of forestry. I 
do not hold that even judicious pruning will, as a whole, augment 
the bulk of timber in a tree; but, from m: experience of fifty 
years, watching the beneficial result of its effect upon trees under 
™my managemont, I cortainly hold that early periodical pruning, 
wien skilfully pursued, will have the effect of producing ultimate. 
ly a much larger yield of clean, straight, valuable timber per acra 
than would have been the case had the trees remained in a natu- 
ral condition, No doubt there are individual trees that on 
certain soils grow naturally tall and straight in the bole, and 
therefore require but slight artificial training; but, generally 
speaking, with few exceptions all oak trees require skilful training, 
snd when trees are properly treated in this manner a larger num- 
ber can be reared per acre, and are not eo likely to be blown over 
by high gales, or to have their limbs torn off 
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should fancy that the opponents of pruning never themeelvos 
had the advantage of seeing the beneficial results of systematic 
pruning. The benefit accruing from such training is not be 
obtained ina few years, An arboriculturist treating a young 
plantation in this way, and following up its training, may he forty 
or fifty years before seeing the actual reault of his operations. Of 
oaks that were pruned at Scone under my direction forty-five years 
ago, hundreds are at present being cut up at the saw-mill for the 
building of railway waggons, and to me it is most satisfactory to 
find the timber go sound, free from blemishes, and beautiful. 

T have seen pruning so barbarously performed and the trees 
‘mutilated in such a manner that it must have proved disastrous 
in the highest degree, ruining the constitution of the trees, 
retarding their growth, and ultimately yielding faulty timber. 
Such pruning should not upon any account be tolerated; and 
when the timber comes into the hands of tradesmen it is no won- 
der that. pruning is condemned. But the effects of judicious 
pruning are of an opposite character. 

Young oak trees from the nursery to be planted in the forest 
should receive no further pruning than the shortening of contend- 
ing shoots or strong side branches. When they arrive at six or 
seven feeb in height they should receive a regular course of 
training by pruning, which can be performed almost wholly by 
the use of the pruning knife. The operator should always begin 
at the top of the tree, shortening shoots which rival the leader 
more than half their length. Strong rambling side branches 
should also be shortened fully one-half; and when a tree is 
overcrowded with branches low down, some of these ought to be 
thinned ont and pruned close to the stem. Young trees at this 
stage of growth should be so well balanced and shaped that little 
or no pruning will be required for several years after. 

In the next course of pruning, the operator ought to be pro- 
vided with ladder, pruning-saw, pruning-knife, and shears on long 
handles, Before ascending the tree, he should examine it minutely, 
and see what will be required to balance and shape “the tree 
Properly, After ascending, he should begin at the top, shortening 
the rival leader, if there be one; but as there is often a difficulty 
in reaching a rival top, the pruning-shears are brought into re- 
quisition to shorten it. 

The operator,in descending the tree, should shorten extra 
strong branches et least half-way in. These would always be cut 
at a lateral small branch, or twig, of an upright growth. Stron; 
branches growiug pretty low ou the bole should be shortened we! 
in near the bole, in order to throw vigour up the stem of the tree. 
At this course of pruning, a few branches ought to be pruned away 
at the bottom, close to the stem. Other successive courses of 
pruning should be conducted on the same system, with this 
addition, that more branches will be required to be pruned close 
to the bole, 
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The point to be studied for the safe guidance of the operator 
is-—what is the largest size of a branch that can be pruned from 
the bole without leaving any blemish in the timber? The health 
and vigour of the tree is the safest guide for this, I have seen 
the boles of trees thirty-five to forty years of age efter being 
ipruned healing at the rate of half-an-inch a year from each ‘side 
of the wound, whereas trees in a less vigorous condition did not 
heal over one-fourth of an inch ina year. Therefore the health 
and vigour of the tree should be the guide, so as not to prune.a 
branch from the bole of a tree if the timber at the wound will in 
any way deteriorate before it heals over. Rotten branches on 
the boles of trees should bo pruned off before they are affected 
with rot at the base, in order that the wounds shall heal before 
decay takes place. 

‘Great care should always be taken against over-pruning, ap 
thereby trees are retarded in their development, and rendered 
very unsightly. Trees at the final course of pruning ought to be 
left with their heads varying from one-half to one-third of the 
tree. Oak coppice has become so worthless that pruning it need 
not be discussed. 


‘ 


Wa "The History of a Railway Sleeper. 


Travellers on the North-Western Railway during the past 
“year must have noticed with surprise the vast number of sleepera 
collected at Delhi and’ Umballa for the Delhi-Kalka Railway, and 
have wondered from whence such quantities of light colouretl 
timber have come, Sleepers, as is generally’ known, are laid croas- 
wise on the ballast of the railway line, and on them the rails are 
fastened ; they are placed approximately three feet apart, so about 
1,760 sleepers are required each running mile of line. The white 
wood of which sleepera are composed is not found in the plains, 
ut comes from the hills many hundred miles away, In the vast 
forests of Garhwal, Sirmoor, and Jaunsar, the hill sides are thick: 
clad with deodar (Qedrua deodara) and chir (Pinus longifolia) 
from which sleepers are chiefly made ; these regions are a country 
in which there is not 100 yards of leve) ground ; where in places, 
thousands of young trees can he seen coming up as thick as corn 
in a field; and opel most of the timber used on railways, in 
roofs, doors, &, Felling the trees, and sawing the logs, ts done by 

rofessional sawyers during the dry season of the year from 
Betober to June; during the rains the forests are nearly impenetrable 
and little work is done. After being sawn, the sleepers are sent 
down the hill sides, which ‘are cleared to allow of their euay 
deacent ! or down shoota ‘specially prepated for the purpose ; or 
down timber runs, which are planted slopes on which the sleepers 
* side, each succeeding one pushing that in‘front till it reaches ‘the 
river side, at the bottom. These hill sides are of wondétful beauty 
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and wildness, but from their inaccessibility they are seldom visited 
except by the forest officers in whose charge they are. After 
reaching the river sides, chiefly those of the Jumna, the Tense, 
and the Giri, they are thrown into the water and are carried on 
till they reach the valley of the Dun where the rivers debouch 
from the hills ; at Dhakpathar they are stopped by a boom placed 
acroas the river, and collected by their various owners, Before 
the sleepers are thrown into the rivers they are marked on the 
broad side close to the ends. Each owner has his mark registered 
in the Forest Office on payment of a fee, a0 on reaching Dhak- 
thar the sleepers are all claimed; sleepers that have no mark 
Become the property of Government, but broad arrows are used to 
mark those cut in Government forests ; three arrows denoting firet 
firat class timber, two arrows and’ one denoting inferior qualitios. 

The boom ia placed diagonally across the Jumna where the 
bed is rocky and deep on the weatern Sirmoor bank, and shallow 
-on the eastern or Dun bank: it consist of two beams of d 4 
15 inches deep, 6 feet apart.in lengths of 10 feet, held together 
sleepera placed crosswise and dove-tailed into the top, the whal 
being kept together by wire rope passing through rings fastened 
‘on the top and round the beams at the joints; the wire ropes are 
strongly attached to the rock on the west side, while to keep the 
beam in position, wire rope guya are fastened from the east side. 
Below the boom are timber logs, also kept in position by wire 
ropes, the object. of the logs being to allow the passage of rafte 
over them. The sleepers coming dawn the main stream on the 
western side are diverted on to.the eastern side by the boom 
eolleetad by the ewnera.ia the shallow watera on the east, and 
stacked on the river side. 

‘The boom ia put up annually about the 15th November, and 
taken to pieces about the 15th June when the Jumna floods 
begin. It has only been in existence about 5 years ; previous to 
which, sleepers were collected. by the Mabarajeh of Sirmoor, and 
by a contractor who made a large fortune jn a few years, a 
portions of the rivers Tonee aod Jumoa . on one Bi 
through Sirmoor territory, « fair proportion of the.dues collected 
by the Forest Department is paid to the Maharaja The 

forest Agency look: after the sleepers for 10 miles raat 
pathar, returoing to the water any that get atranded on the 
river sides: they. put. op and, maintain the boom ; and rescue, any 
-tleepers that get, past the boom owing to floods or accidents ; for 
-doing. this, carriage dues are charged on each sleeper for the rlyer 
passage ; collecting dues for the boom ; and salvage dues for any 
sleepera rescued. The dues are very small, but, as the number of 
sleepers and .karis sent down exceeds thirty lakhs annually, of 
which about, three lakha come, from Goveroment forests, the total 
the of proceeda amounts. to,a very considerable. sum. A. good, dea 
-of difficulty is experienced, in maintaining the boom ; emall ike 
-snd. freshets come down the.river after pach fall. of xain ; aod jin 
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April, when the snows begin to melt, sleepers constantly get: 
under the boom; at night also in cold fresty weather it is hard 
to keep the establishment up to their work. [tis greatly to the 
credit of the Department that only about 1,500 out of 30 lakhs 
of pieces get past the boom, a proportion of about 1 in 2000, 

Some of the sleepera come from near the source of the 
Jumna, 110 miles above Kalsi, where it enters the Dun. The 
river flows over a succession of rapide, with a fall of about 20 feet 

er mile, throug some of the most beautiful scenery in the world. 
Phe tall peak of Jumnotri, the source of the Jumna, can be clearly 
seen clad in everlasting snow, on a fine day, from the plains at 
Saharanpur; Gangotri, the source of the Ganges, being aleo seen 
on the eastern side, some 60 miles away. At Kalai, where the 
Saharanpur-Chakrata road is cartied over the Jamna bya fine 
suspension bridge, on the right bank is to be seen the Chhatr- 
Sila, or canopy stone, a monolith which is inscribed with the edicts 
of Asoka; it is supposed to be an ancient boundary mark 
between China and Hindustan. The stone is a quartz boulder, 
10 feet long, and of the same height, inscribed with lettera on two 
sides, and figures of elephants, &., on the others. The name 
is probably gue to its having been once covered with a canopy, 
as there are a number of squared stones close to the rock which 
probably formed the pillars. 

’ A short distance above the junction with the Jumna, the 
Tonse has a beautiful apot known'as “ the dripping walls ;" clear 
limpid apring waters filter through the rocks and fall in slowers 
on the river banks, the surface of the rocks being covered with 
enormous fronds of maiden hair, (Adiantum capillus-veneria, 
(Linn), that most graceful of ferna, 

When sufficient sleepers are collected ab Dhakpathar a raft 
is made. About 120 broad-gauge, or 160 narrow-gauge sleepers. 
are put into each raft, two layers of sleepers, Inid flat and cross- 
wise, forming the main portion, others laid longitudinally keeping 
them together. They are all tied with coarse grass rope, and a 

. few sleepers are placed on the top to form a sort of hurricane 
deck, on which the men stand, The rafts are about 50 feet long, 
and guided by two men with long sal barge poles, who keep them 
in mid-stream and shove them off the wiles when going down 
rapids and round curves in the river. After being put together 
the number of sleepers in the raft is counted by the forester, and 
® pass is supplied on which the number is entered; they are 
checked at various places till the raft passes into the westera 
sue canal at Bogriwalla, or down the river below the canal 


A voyage down the river on a raft is as interesting and ex- 
citing an event as one down a Canadian river in a bark canoe 
qnenned by goyageuns and calls to mind the ludicrous adven- 
turea of Mark Twain's “Tramp Abroad” on the German timber 
raft on the Rhine. In the river broads all is quiet and plain 
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sailing ; but where there are rapids, and in the narrow artificial 
channels made an places where the river is almost impassable, the 
passage is adventurous, and all the akill of the raftsmen is required 
to prevent the raft being dashed against the sides and broken up; 
the numerous broken and stranded rafts testify to the fact that 
the passage is none of the oasicst, and the greatest care is neces- 
sary. One particular spot, about three miles above Rampur 
Mandi is the Scylla and Charybdis of the raftsman. The Jumna 
here passes through a gorge where the depth of water is great, and 
the sides and bed rocky ; a black conglomerate rock can be seen 
jutting into the main stream of the river, with a strong whirpool 
above it; many rafts go to pieces at this point and the sleepers 
are sucked under water; the men believe that they never appear 
again but they probably are carried down a passage in the rock 
under water, and come to the sarface again lower down stream, 
There is no doubt that the passage at this point is dangerous, and 
the place a fearful one, 

Good sport is to be had from a raft going down the river; 
duck and teal abound on the river bank ; and, accustomed to the 
sight of the rafts conatantly posting, allow them to approach y. 
close before rising; a very fair bag can be made in this way. 
spotted or bog deer can often be shot in the early morning when 
taking his morning drink before retiring for the day to the sal 
forests of the Siwaliks; while leopards, and occasionally tigers, 
are to be seen at the water's edge. If only one of the uninterest- 
ing looking sleepers ona lway could speak, what splendid 
accounts could it not give of lovely scenery and wild animals it 
had seen on its passage from the hills to the plains of India — 
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The Date Sugar Industry of Bengal. 


. Unlike most other palms, the date palm (Phanie sylvestris) 
has a very wide distribution, being indigenous in many parts of 
India. It forms extensive forests in Rohilkhand, on the low 

und along the Ramganga, on the Mysore plateau between 
Bhimoga and Tumkur, ia the forest lands of the Gwalior State, 
on the outskirts of villages in most parts of the Central 
Provinces, and is not uncommon along the outer Himalays, 
extending westward up to Jammu, and attaining an altitude 
of 5,000 ft. in Kumaon, It also ocours plentifully, self sown and 
uneared for, along the Hastern Coast, where it: is occasionally 
tapped by a certain class of people, chiefly for toddy, But it ts 
in Central Bengal that is it most extensively cultivated, and its 
usefulness as a sugar-yielding tree fully utilized. It is with a hope 
of attracting to it, some of the attention which it ao well deserves, 
that I write this article, giving as much of the details of the work- 
‘ing as the limits of a paper in the Indian Forester will permit. 

The manufacture of sugar from the sap of thia palm ia a 
highly lucrative industry in Central Bengal comprising the 
districta of Jesaore, Khulna, Faridpur, Backerganj, with portions 
of Pabna, Nuddea, and the 24 Pargdnas; and it is nob wholly un- 
known in the districts of Hugli and Howrah, and also in Northern 
and Eastern Bengal. The total area under its cultivation may be 
estimated at 150 square miles, that in the Jessore District alone 
being about 80 square miles (Hunter's Imperial Gazetteer, Vol. 


VIL te, 187.) 
fultivation.—Although of an eminently accommodating 
nature, the date palm affects humid alluvial soils, and a moist 
climate. It is extremely sensitive to shade, and avoids clay soils 
sad bn logging. It is cultivated in the following manner in 
ngal, 

"Pha ripe seeds, collected in May, are sown ina nursery during 
the rains. The nursery is kept clear of grass and weeds and in 
the third rainy season the seedlings are tranaplanted 9’x9' into 
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the ae which bas been previously hoed up or ploaghed, This 
vives about 200 trees per Bengal beegha, or 586 trees to. the acre. 
hen 5 years old, the green upper leaves are tied up like a 
«bouquet, the lower yellow coloured ones being cut away with a 
harp knife. At tho seventh year, the woody stem appears about a 
foot and half-above the ground, when the tree becomes fit to be 
tapped. But for the health and long life of tho trea it is advia- 
whle to wait until the eighth or nineth year when the stern rises 
about 3 feet above ground, the cutting away of old leaves being 
meanwhile repeated every year, and the gardon kept we 
os ploughed throughout. th gts 
‘he ground need not be exclusively left to the dato’ trees. 
- While they are young, several pulses (Phaseolus radiatus, 
* Gajanua indicus, &e.) are raised under them, and when they 
‘become about 80 years old, the crowns being then elevated and 
much contracted, even paddy can be grown under them, 
., _ Tapping tion.—The usual apparatus required for this + 
work consists of (1) a rope (Fig. 8 a) 9 ft. long and 1 inche to-I¢ 
ina, through, which ig tied lopsely round the operator and the tree, 
nd by means of which a practised man can climb up the tree 
almost aa fast as he can walk on the ground; (2) a bag or cylindri. 
cal pouch (Fig, 1 a) transversely oval, about a foot deep and 
6”x 4” at the mouth, made of hide or plaited palmyra-leaf in 
“which are carried the dawe, spouts and other articles and to which 
ate attached a wooden-hook (F g} b) and two loops of string (Fig 
1.0) the loops gojng round the waist of the man and being 
tied in knot in the front, and the hook suspending an 
earthern pot (Fig. 1d) ; (8) piece of leather (Fig. 8b) 1}’x1’ 
which is tied on the back of the man along with the pouch, and 
which proteota his person from the rubbing action of the climbing 
Tope ;—and (4) three daws feallhooka) one heavy and two lighter 
Gnes, all being shaped like fig. 2. 

_ . The tapping is a delicate vperation commenged in October 
and done in several stages, First of all with the heavy daw, all 
the old leaves are cut off from below the crown, and all the 
jeaves from one side of it leaving only a few at the top, the bases 
i, of the potioles and the sheaths being carefully removed. (Fig. 9) 

5 ‘hen with the lighter daws the outer zone of loose soft tissue is 
pared off in long slices, leaving only « thin covering of it over the 
pap—supplying inner zone, which corresponds to the woody zone in 
the older wood of all palms. Very great care should be taken not 
to expose this inner tisaue at this stage, otherwise the tree is sure 
to rot and die, as often happens when the operation is entrusted to, 
diexperionced hands, The experts at this work are. called Siulia 
or Gachia, : e 2 aot 

After the first operation, the trees are given about eight 
days’ rest, by which time the fine covering of gofttiseue gots 
ittle hardened and begins to crack, The second SPeration con- 
pists in removing this covering, great care being taken not to cut 


tl 
josed, 
eaves, | 


Be spe 
ner gone, which is now for the first time simply ex- 
While at this, the Siuli may cut a fow’more of the upper 
leaving however @ conyenient ane over the centre of the 


blaze, from the petiole of which the pot will afterwards be sus- 


pended. 


Then comes a rest of twelye days or two weeks which brings 
us to the beginning of November, The Siuli then begins what fe & 
calls nolen-rom (i.e. fixing the spout). At the outset he divides ** 
his trees into 7 convenient Broupe each group consisting of 50 


to 60 trees, the number whicl 


B00 to 


ean be operated upon in ono day,— 
400 being the total number which one man can manage, 


constituting what is called a mahdl. A large farmer may have 


several 
cutting 


dis each under o Siuli, The nolen-rom consists in 
two eye-ghaped notches 3 to 4 inches long and aboub 


a quarter of an inch deep at the base, their lower sidea being 
straight and come ri to a point (See Fig. 8c.) below which 6 
" 


eplit bamboo switch 


, 3d.) by way of a spont is gently thruss 


in, making an angle of about 45 degrees with the tree, If the 
tree ig a healthy one, the sap should now be seen moistening the 
cuts, and trickling down the spout. The Siuli then suspends the 
pot which he carrjes from ong of the upper leaves, the spout 


coming 


into it, and its mouth resting against the tree, The pots 


are emptied early next morning. Sometimes, to make the pat 
more steady, the Siuli catches hold of a leaf from the apposite 
side of the tree, splits it at the end, pulls the two ends an to the 


neck of 


the pot from right and left, and ties them together in a 


knot there, If he wants to prevent birds from perching on the 
Roh which some of them, allured by the sap, are very fond af 
loing, he cute the end of a leaf and inserts it into the mouth of 


the pot, 


covering spout and all. If a tree is low enough tobe 


within reach of jackals, a similar precaution ia taken ; bat instead 

of the ends, the lower portions of leaves are used, the strong 

spinescent leaflets effectually keeping them off, In the case of 

weakly trees which do not give out much aap at the first cutting, 
tl 


9 week after. The first twq or three 4 


the pot is not pat up until 
week’s sap is yery valuable, for the gin produced from jt, called 


nolen-gir, has & pleasant smell gnd is much appreciated by the 
consumers. 

‘After a week, the out is renewed a Jittle, the froth and dirt 
aceymulated on the first cut garefylly removed, and the pat 


again hung ap: In some parts the cut is made on three conssey~ 
tive days, This 


‘trees 
inferior, 


gives a much greater quantity of sap, but the |, 
ecome weakened, and the quality of the guria much ~~ 
Being mostly uncrystallizable molasses, Tn this case, the 


rest given is not a week butonly fourdays, Hach day's sap has & 
name given to it, being respectively Jiren (rest), Dokdt (second 


cut), and Ze-két (third out), They are never mixed together but” 
oiled into gir separately, the Te-kdt producing hardly anything 4 


‘put molasses. Under the one-week system, the pot may 


e put + 
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up, without renewing the cut; to collect what is called” ola 
Urickling) This is boiled separately into molasses, The sap 
collected during the day time under the other aystem is also called 
ola, In any case, the cut is renewed week after week until about 
the middle of March, by which time a very deep notch is made 
into the tree nearly reaching its contre. The next year’s cut is 
. made on the opposite side of the tree but at a higher Jevel, the tree 
having grown in height in the meantime. This, continued year 
‘after year, gives the tree its characteristic zigzag appearance, 
the yield of sap is greatest in mid-winter. The sap collected 
in calm and cloudless nights gives gir of the best quality. In 
January, when the trees begin to put forth their inflorescence, the 
Bap becomes very poor in sugar, though profuse in quantity, and 
‘aa a rule does not produce good crystals, The average yield of a 
tree is about 10 seers a day. It becomes less and less after the. 
trees are about 20 years old, but the sap becomes almost propor- 
\ionately richer in saccharine matter. 
_ The earthen pots in which the sap is collected require some 
care, They, have to be well smoked every morning as soon ag 
emptied. This gives them a glazed surface; also the alkaline 
nalts of the smoke neutralize acidity, and the heat kills any 
ferments that may have been preduced. Tf this were neglected, 
the ferments would eat up all saccharine matter, and the sap 
would become a toddy. 

‘The davwa also require to be closely looked to, They are 
eharpened several times a day on a batten of dry wood—proferabl 
of Kal (Zizyphus Jujuba)—sprinkled over with fine sand while 
the dawe are new, but with dry potter's clay afterwards, They 
may even require tempering once or twice during the season. 
Special care is given to the tip (Fig 2a),: if too sharpand pointed 
it cuts into the tree and thus injures it, sometimes fatally ; and 
if too blunt, it tears the tissues and clogs the pores at the base 
of the cut, with the serious result of turning the sap acid and 


frothy, 
oiling.—For this purpose a péculiar sort of furnace is made ; 
a shallow rectangular pit ia dug in the ground, over which a low 
dome of mud is built, supported on a framework of bamboo 
while the mud is soft. Into this dome, circular holes 15 to 18 
inches in diameter are cut in two rows along the length of the 
rectangle, the number varying according to requirements, from 4 
to 14; and two fines are made at the short ends. On each of the 
cireular holes is pied @ conical (more properly semi-elliptical) 
thimble-shaped Harthen vessel capable of containing from 80 to 
60 Iba of sap, Usually an umbrageous tree is utilized for ita 
. grateful shade ; in default of it a temporary shed of date leaves 
supported on bamboo posts is erected over the furnaco. 
The fuel supply is a point of some interest, Towards the 
Sunderbands, Sundri wood (Heritiera littoralis) is generally 


- used, but elsewhere the cost would be prohibitive. Dried up date 


“ vets 
%eorion on AB, Secrion on CD. SECTION oW EF, 
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feaves, those which, as thentioned above, “aré cut in October, are 
utilized as far as they go, but they do not go very far, A few 
farmers lividg along the Railway lines have of late years (since 
the opening of the Jubilee Bridge at Hugli) begun to import coal 
from Raniganj, but this is not possible for people living in the 
interior. ‘I'he main supply then comes from the village coppices, 
This sounds strange, but certain areas in every village in Lower 
Bengal, mostly around homesteads and under mango and other 
trees, are perpetually treated as coppice on one year’s rotation, 
without anybody even so much as dreaming of the sylvicul- 
tural system which they practise, The species so treated are 
Ghentn (Clerodendron infortunatum), Avs-Seoru (Glycosmis 

pentaphylla), Bikas (Adhatoda vasica), Seckil (Zizyphus 

(Enaplia), and such other shrubs, The gwn manufacturers get 

these for a mere song, as the proprietors are only tuo glad to have 
ry their jungle cleared free of cost every year. 

The boiling ouce started continues day after day, the Siuli 
operating on a fresh group of trees every day. As soon as the 
furnace is well ablaze, a thick white froth appears on the surface 

rs which should be promptly removed. For this purpose a ladle, 
called Urki, made of a cocoa-nut shell with a bamboo-stick as 
handle, is used, The date palm sap, however, is remarkably free 
from feculent matter and therefore requires less skimming than s 
the cane or any other kind of sugar-yiclding saps. It has, on the 
other hand, a slightly larger proportion of gluten, and therefore 
pices a smaller oytturn of sugar crystals. After about an hour's 
ojling, the sap is said to be Swrisa-phuli (like mustard flower) 
from the fact of its turning golden yellow and giving out in quick 
succession small round bubbles which resemble the petals of the 
mustard flower, Soon after this, big isolated bubbles rise slowly 
with a dull explosive noise, and the peculiar smell of gir is 
noticed. The gui is now ready, and must be promptly poured 
into earthen jars or other vessels in which jt will be taken to 
market for sale. If too little done, the gér is liable to becomeg 
acid aftera few months, and the crystals small; if too much® 
done, it suffers jn colour and flayour and may even become 
bitter and sticky, and therefore uncrystalljznble, It is therefore 
very important that the boiling be stopped at the righttime. The 
eryatala form when the gir cools, The outturn of gir is from 
1-10th to 1-8th of the quantity of sap.- It is estimated that an 
average tree yields about half a maund (41 Ibs.) of gir per year. 
The next point is sugaromaking, I will notice this but 
briefly. Asa rule the cultivator himself does not do jt on a large 
acale. He gels his gér to the sugar manufacturer who is usually 
a wellto do gweetment-maker, The gér js put into gunny 
bags, which are then hung upon poles, and pressed tight, each 
hy means of three pairs of bamboo levers, as shewn in Fig 4, 
The molasses trickles down leaving the brown crystals in tha 
bags. The raw sugar is then thrown either into baskets or into 
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earthern tubs, called ndde, with perforations underneath. It is 
then lightly sprinkled over with water, and covered by a layer 
of pata (Vallisneria spiralia,) two inches thick. This is 
an aquatic plant found growing lexuriantly at the bottom of 
stagnant pools of water, auch as beels and old tanks ; and even of 
rivers with little or no current, of which there are so many in 
Bengal (e. g. the Kapatuk, the Chitra, the Betna, the Bhairab, 
the Kana-Nadi, the Kana-Damodar and others). The attenuated 
cellular tissue of this plant has the property of absorbing moisture 
at every point to a remarkable extent, and the result is that after 
a week, tha brown crystals to a depth of about 2 inches become 
tolerably white and glistening. ‘This upper layer is then removed 
and sun-dried, and the process repeated with the remainder. 
The molasses collected in this manufacture is boiled down in 
large pans into a black sticky treacle which is an indispensable 
ingredient in the tobacco for the native hookah and has there- 
fore an extensive sale all over India, The date palm treacle 
supplies at any rate the whole of Bengal. 

give below an estimate of the probable expenditure on and 
incomo from an acre of this kind of plantation. 


EXPENDITURE. 
nursery, sowing, and traneplanting one scre of 
gurdene once for al ee we Re 12 0 0 


For the first eight years annually, In- 
terest on Rs. 12 @ 25. per cont per 
annum (the usual rate of village money- 
Tenders in Bengal ase Ra 8 

Rent (for balf year, that for the other 
half being debitable to palees, &c.) » 4 

Ploughing twice a year » 1 

‘Weeding and cutting leaves » 1 


— 900 

This repeated every your and with compound interest 
@ 25 per cent will after the &th year amount Rs. 179 say Re, 180 0 0 

After the first eight yeara, annually.— 

Interest on Ra. 180, @ 95 per cent 4500 
14 Siulia @ Re. 5, for 64 months 4190 
J Ansistent @ Rs, 8, do. ti 1700 
Pots, vessels, &e, m7 00 
i and gear wo 00 
Carting the gar to market 00 0 
tiny i 16 0 0 
25 0 0 


Incomn, 
Number of trees tapped daily = a3 


Quantity of snp collected daily @ 10 neers tree =830 seers, 

Outturn in gtr (1-10th the quantity of sap)... = a5 

‘Total quandity Spur tor the miele seca ge = & Seay 22 i 
135 daya (from lat November to 15th March 

=135 x2 
The selling rato is from Rs, 2-8 to 3-8 per Md aoe 
‘Taking the lowest rate we got wa Re. 675 
fucting the m penditure of Rs, 21 

ane, Byusting the éotal Anncal Ex re 5 we get A net profit of 
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‘The average sap-yielding life of a tree may be taken as 20 
years, after which period the trees, if sold even as fuel, will fetch 
at least the capital outlay of Rs. 188. 

It will be seen from the above figures that a poor family of 
the cultivator class, who contrive to live on an annual income of 
Re, 60 or so, can live comfortably on the proceeds of a hundred 
trees, if they are only taught how to go about the business ; for 
the net profit per tree per annum may very safely be put down 
et a rupee and this may undoubtedly be exceeded in the vicinity 
of forests where fuel is plentiful and cheap, and if indigenous trees 
are utilized, 

I think it will be interesting to know if the Agricultural 
Department has up te date made any attempt to introduce this 
industry where it is yet unknown, and the result of such attempt. 
Forest Officers, especially those in charge of forests where thia 
useful tree is indigenous, will no doubt take great interest in such 
information, and will, with the greatest pleasure, co-operate with 
the sister department as far as lies in their power. 


UPENDRANATH KANJILAL. 


COMPARISON BETWEEN THE 
Floras of the Eastern and Western peninsulas of India. 


By Sir D, Branpis (TRANSLATED BY ©. G. R,) 


Sir D. Brandis communicated a paper in which he discussed 
the principal differences between the flora of India proper and 
that of further India, Both peninsulas enjoy a similar rainfall 
and the same conditions as regards the amount of moisture in the 
air, They differ however in some essential matters. The flora of 
the peninsula of India proper, agrees most closely with that of 
tropical Africa, while that of further India approaches that of the 
Melay Archipelago, That several genera which are represented 
by a considerable number of species in Africa, exist in India 
proper, and have nearly or entirely disappeared from further India, 
proves the correctness of thisatatement. As an example, we may 
mention the genus Cleome, natural order Capparidacew, 28 
species of this genus are found in tropical Africa, 12 in India 
proper, while only one, Cleome ‘viscosa, a common widespread 
tropical weed, is found in further India, Maerua, which in Africa 
is typically a limited genus with 17 species, has in India proper 
only 2 species, Niebuhria (Maerua) linearie and Maerua 
arénaria, and is not found in further India. 

Cadaba has 6 species in tropical Africa, four in India proper, 
end none in further India. Among the Meliaceae, 6 species of the 
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enus Turrea are known in Afrioa, 2 in India, Coohlaspermum 

‘ossypium, a small tree with large golden flowers, of the natural 
order Biwaceae, which is characteristic of the dry areas in India 
Proper, is not found in further India, but 8 species of this genus 
are indigenous in tropical Africa, 

A second essential difference exists in the configuration of 
the land. In both peninsulas, mountains rise to a height of 7,800 
feet. The mountains of India proper are separated from the 
Himalayan Mountain Range by the vast plains watered by the 
Indus and Ganges and their tributaries. In further India, on the 
contrary, the large rivers of the Irrawaddy, Salween and their 
tributaries flow essentially from North to South, the mountains 
which separate the valleys, in which these rivers flow, from each 
other, and from the Bay of Bengal, stretch in the same direction, 
joining the Eastern ranges of mountains as far aa China, with the 
continuation of the Himalaya, to which they themselves are 
united at their Northern ends. ’ 

The fact that several genera and species which are found in 
the Himalaya, and in the mountains of China, are represented in 
further India, and are absent from India proper, is traceable to 
this arrangement of the mountain Ranges, 

It may be advisable to illustrate-this statement by reference 
to the genera Acer, Hsculus, the natural order Cupulifera and 
the genus Pinus, The genus Acer contains, even when one 
accepts amean of the recorded number of species, 60 or 70 
separate individuals, and of these 89 species grow in the Hastern 
parts of Asia, 4. 6 in the Himalaya, and Japan. These regions form 
the centre of its distribution and in them the greatest variety of 
forms is exhibited. If we exclude the states bordering on the Medi- 
torranean Sea,the Maple is not found in Africa, and it is also absent 
from the whole of the peninsula of India proper, although one or two 
species thrive well in the gardens of the Nilgiris. Of the 14 Hast 
Tndian species, 12 belong to the Himalayan Range of mountains ; 
while 2 only are found in Buram (4, isolubum, (Kurz) and A: 
niveum, (Blume) the last named being also indigenous in 
Sumatra, Acer cblongum, (Wall,) and levigatum, (Wall,) extend 
far Soyth into Burmah, the former down ta the tropics, the latter 
to the 16th degree North Lat. 

Elaven species of the genns Asculus are known, of theso 
6 belong to the new, and 5 to the old world. Of the latter 4 
Hippocastanum, is indigenous to the Monntains of Greece, & 
indica to the North West Himalaya, while Asculus Punduana 
extends from the Eastern Himalaya through the penineula of 
further India to Siam. Two species, Aisculus chinensis and 
turbinata have their home in China and Japan. In the hills of 
the peninsula of India proper and also in Africa the genus ig 
unknown. 


(1) Dr. Pax (Engler, Jahrb. VII p. 177 XI p. 72) records 85 species, 
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The natural order of the Cupulifere is very markedly devel- 
oped in the Himalaya, China and Japan, and all the Indian genera 
Betula, Alnus, Querous (in its widest meaning), Oastanopsis and 
Carpinus are represented in further India, the oake numerously 
to. In India proper, however, and in Africa, excluding the pro- 
vinces bordering on the Mediterranean Sea, this Natural Order is 
nob fonnd, 

Five species of the genus Pinua are known in the Esat 
Indies, P, excelaa and Gerardiana pelong to the North 
West Himalaya ; Pinue longifolia grows on the spurg and in 
the valleys of the outer ranges of the Himalaya from Afghanistan 
to Bhootan; Pinus Kasya forms a pure forest on all the bigh 
hills of further India, above 2,600 ft, ; and Pinus Merkusti is found 
in conjunction with Dipterocarpua in the Thoungyeen and other 
localities in farther India about the 16th degree N. L; it is alao 
found in Sumatra and Java, In India proper aud in Africa 
except near the Mediterranean Sea, the genus Pinus is absent, 
Besides the above mentioned genera, there are still several which 
are found in the Himalaya and further India, which are not 
found in India proper or Africa, Among these 9 few genera 
indigenous to the Himelaya are found in the mountains of 
tropical Africa, which are absent both from India proper and from 
further India; of these the genus Juniperus ia worthy of notice. 

Juniperus procera grows on the mountains of Abyssinia 
and is found on those of Kilimandjaro in tropical Africa, 
Four species of Juniperus are indigenous in the Himalaya, 
An intelligible distribution is not wanting in the genera which 
are found in India proper and further India and which are absent 
in Africa except in the Provinces bordering on the Mediterranean 
Sea. Take, for example, Huonymus: of the 27 Indian species, 6 
are found in India proper, 3 in Ceylon, 11 in the Himalaya and 
7 in further India. As another example: Teak, (Tectona grandis), 
forms agreat portion of the forests in both poninsulas while 
in the dry portions of further India, 2 second species, Tectona 
Hamiltoniana, is found, The genus Tectona is not found in 
Africa, 

In conclusion, it must be mentioned that the seying “ nulla 
regula sine exceptione” holds good. There are some tropical 
speciea which are found in further India and Africa and are 
wanting in India proper. We may mention two gonera of trees 
and shrubs belonging to the family Connaracew as a proof of 
this. Threo species of the genus Agelea are found in tropical 
Africa, 2in further India, and 4 other species in Madagasear. 
Cnestis has 7 species in tropical Africa, and one (C. ramiflora) 
grows in further India, Sumatra and the Philippine Islands. 
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The Forest Service of Netherlands India. 


We have been favoured with an account of the classes and 
grades of the Forest Service in Java and Madura, by the kindness 
of one of the Conservators. 

It is a little difficult: to translate forins into rupees, but we 
have thought it best to go by the silver value. As the rupee 
contains, ‘872 oz, Troy and the florin 828 oz, we may say 
that the florin is nearly equivalent to ‘88 rupee. Taking this 
rate, the classification and rates of pay are as follows :— 

Tpper Service—for which the diploma of a European Forest 
School is required : 

Pay about, Travg, Al, about, 


Tnspector General of Forests Rs. 1,050 to 1,500 Rs. 8 12 

Houtvester (Conservator) Ist class, 660 to 1,000 , 7 4 
if Fs 2nd, , 400 to 700 © 
m : 8rd, , 300 to 460 | 

Aspirant Houtvester (Dy. Consr.) ,, 220 to 400 ,, 

Technisch ambtenaar (Asst. Cons.) ,, 180 to 300 , 
Lower Service—for which the diploma of any Indian 

School is required, 

Bosch-opriener 1st class Rs. 182 to 176 Rs. 44 fixed all. 


OORT 
es 


. 2nd » 88 to 188 is 
” br, n  Y10 to 154 ” 

Tijdelijk opriener » 66 to 110 é 
Native Service. 


Mantrie-politie (Foreat Re 44 
Boschwachter Guards) ,, 18-4 none, 


Visit of Spainsh Foresters to the French 
* reboisement ’ Works. 


All the nations of Europe follow with a marked interest the 
progress of the huge work which France has undertaken with a 
view to the restoration of mountain lands. For some ten years, 

+ studies relative to this subject have been made in the French 
Alps by deputations which have been sent from Austria, Russia 
England, Switzerland, Italy, and now Spain. Visitors follow 
each other in rapid succession, work with ardour and all depart 
satisfied and pleased with what they have seen. 
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Recently, the Spanish Government wished to complete the 
training of its young Foresters by practical exercise bearing on 
the correction otf torrents. The field of their oxplorations was 
chosen in France in tho Basses-Alpes. ‘The deputation which has 
just visited France consisted of Don Miquel del Campo, Ingeniéro 
de montes, professor of sylviculture at the College of the Esourial, 
and of seven students of that college who in a few weeks are to 
pass out into the active service. Tho deputation arrived on the 
evening of the 15th July at Barcelonnette, where M. Demontzey, 
Forest Administrator, was at the time on tour. That high 
functionary, assisted by M. Carritre, Conservator of Forests at Aix, 
and all the local Forest Officers, directed the studies of the de- 
putation on the ground. 

Four days were given to excursions in the area under restora- 
tion in the Ubaye valley. In this area were visited, on the 16th, 
the torrents of the Bourget and Faucon ; on the 17th, the torrents 
of Gaudrisart and Riou-Chanal ; on the 18th, the torrent of Riou 
Bourdoux; on the 19th, the torrents of the Bourget and the 
Saniéres. 

On the 20th, the deputation left Barcelonnette for Spain.— 
(From the Révue des Kaus et Foréts). 


Note on the Potato Disease in the Poona District. 


In January last-year a potato disease was brought to notice 
affecting the crop of the Khed aud Junnar Télukas, which largely 
supply the Poona and Bombay markets. It has since been found 
elsewhere in the Poona District, in the Gujarat, and at 
Mahabaleshwar. It seems to have made its first appearance some 
three or four years ago, and it now occupica tho ehief potato 
grounds of the Presidency, causing heavy loss to cultivators and a 
marked deterioration of quality in the potatoes sold-for cousump- 
tion. 

The cultivators call this the “ béngdi” disease, owing to the 
appearace of a dark-ring, easily visible in the substance of the 
tuber on section. Unsound and (apparently) sound potatoes are 
found in the same field ; but the whole crop is, in such cases, pro- 
bably affected, The first outward sympton is a withering of the 
green top, with arrests of the growth of the tuber. The diseased 
crop, when dug, is found to be greatly undersized throughout, 
many tubers are totten and putrid ; others show, by a small livid 
spot, where -putrescence is about to set in. ‘The whole potatoes 
are eatable when-fresh, but rot away in storage, 

2, During the past season, potatoes were imported from 

4 Mahabaleshwar, Saharanpur, Bangalore, 
The disease has made Cotacamund* and England, and were dis- 
ita appearance in the Neil- -° 7 1 
herries, The seed impor- tributed to cultivators as sead, in the hope 
fed was ot ‘a kidney potatoy that the sets from hardy stocks and from a 
pony mooring nape itty distant soil might prove sufficiently robust 
stand infection. to resist the infection, at least for some years, 
Mr. Mollison, the Superintendent of Farms, 
gave special attention to this expetiment and also tried the effect 
of applying solutions of sulphate of iron and of sulphate of copper 
to the affected fields.) Both experiments have failed. The worst 
plots were naturally those sown with the Mahabaleshwar seed, it 
not having been known before that the bill district was glready 
infected. The only sound crops found were those grown in the 
compound of the Mémlatddr’s office at Khed and in a garden 
hitherto used for “ pin” (Piper betle), Neither of these two 
grounds had been under potato for some years certainly, All the 
other cropa exhibited the characteristic ring. 

8. meurrently with these experiments, a field was sown at 
the Khandesh Government farm with Poona seed which appeared 
to be perfectly sound, Some of the seed potatoes were kept for 
further examination. Khandesh is nota potato district, and the 
land sown had never’been under potato before. The crop was 
diseased throughout, proving that:the sced was infected, though 
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when sown, the signs of disease were not distinguishable by the 
eye. On examination of the seed-potatoes which had been stored, 
the characteristic ring and a mottled unhealthy condition of the 
flesh were plainly epperens: Mr, Mollison found in the diseased. 
crop indications of a fungus which appeared to attack the green 
stem first, 

4, Ab the Poona farm, four varicties of English potatoes 
received fram Mesers. Sutton and Sons, were planted side by side 
with Poona potatoss, selected for apparent soundness, on Jand not 
before used for this crop, Tha English seed of all varieties pro- 
duced q sound and healthy crop and has been reserved as seed for 
further experiment. The local potatoes were diseased, but nat 
greatly so, and wera marketable. In this experiment all the 
potatoes were planted iv ridge-rows as in Hogland ; the irrigation 
water being directed along the furrows. 

5. Asmall quantity of true seed (from inflorescence) was 
ghbtained from France and was also tried at this farm, The abject 
of grawing fram the trua geed js to establish a strong and natural 
stock, auch as in Europe ig aystematically resorted to when the 
aytificial streina have ahown a tendency to weakness. Thig ex- 
periment is being continued, but conclusions cannot be drawn ab 
this early stage, 

€. “Specimens of plants in various stages of sickness, have 
baen submitted by Mr. Mollicon to Dr. Cunningham, the Special 
Assistant to the Sanitary Commiasioner with the Government 
of India, who has undertaken a scientific investigation of the 
blight. Ihave Dr. Cunningham's permiasion to quote his pro- 
vigional conclusions, but it mugs be clearly understood that the 
subject ia still under egquiry by him, as well as by this depart- 
ment, and that ony opinions expressed are subject to modification 
after @ more complete investigation, Dr. Cunnimgham writes :— 
“You are quite right in distinguishing this affection from 
‘coraton potato. blight; for there are no signs of phytophthera 
‘gbout the planta. So far ag I can asoortain, it is escentiall due 
‘ to.an invasion, of the vascular bundles of the base of the taal, 
‘ y fang mycelium, which is to be found in all the elemonts of 
‘the bundles, and in special abundance in the larger vessels, which 
‘are in many, places absolutely plugged by dense sclerotical masses 
‘of filaments. With such an invasion of the water-leading system, 
‘it is of course only natural that withering of the host sbould 
‘oceur, The method of irrigation which you say is employed must 
‘afford special facilities of access to. the parasite invading the sub, 
‘ merged basis of the haulms, and. the continuous cultivation of 
‘crops from year to year in the same areas must tend to keep up & 
‘continuous, supply of the, parasite, the sclerotical masses of 
‘mycelium within the vessels being very well adapted to survive 
* prolonged periods of durmancy with a capacity for renewed active 
‘ growth on the recurrence of favourable conditions,” 3 

7. Mr. Mollison drew attention to the, fact that the disease, 
shows itself only on the plant approaching maturity, when. the 
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fibro-vascular bundles of the stem are well developed. At first 
the flesh of the tuber shows little or no sign of disturbance, but 
at a point about an inch below the soil-surface, a brown stain 
makes its appearance in the substance of the haulm, and, this 
extending above and below, the disease rapidly declares itself, 
The sudden wilting of the apparently healthy green plant, often 
within 24 hours, is a marked and peculiar symptom, th @ further 
communication, Dr. Cunningham says :— None of the specimens 
“ of the blight which I have seen show any trace of spore formation 
‘but they do most distinctly show the formation of eclerotical 
‘masses of mycelium within cavities of the vessels, These are 
* probably the source of propagation, as similar bodies certainly are 
“in the case of some vegetable blights; and if so, the delay in 
‘the appearance of the disease is readily accounted for, as 
“selerotia frequently require a considerable time to become 
‘yoused from their dormant condition and give origin to new 
‘mycelium. They, in fact, play the part of reating, spores, and, 
‘like them, are not always at once prepared to germinate, The 
“brownish tinge in the vascular bundles isin the haulm clearly 
‘associated with the invasion of the mycelium........... Tt is, as 
‘you suggest, very probable that it is only in the upper layers of 
¥ BB y pro! as pper ayers © 
“soil that the sclerotia find all the conditions favouring their 
‘becoming active. There appears to be little tendency to spread 
‘of the mycelium downwards along the bundles of the roots, ag 
‘compared to that which it has to pass upwards along those of the 
‘haulm, and I have as yet been unable to find any traces of it in 
“the tubers, even where most highly affected as indicated by the 
“blackening of the vascular bundles and surrounding areas of 
* parenchyma,” 

8. ‘The scientific enquiry, Dr. Cunningham goes on to eay, 
can only be concluded by means of experiments on infection of 
living plants, and these cannot be carried out before next cold 
woather. Meanwhile, every effort must be made to discover 
@ practical remedy for a disease which threatens to destroy one of 
the most valuable garden crops of the country. So far it has 
been shown :— 

@). That the disease is not the European potato-blight 
From this it differa in the absence of the black fungua 
spota on the leaves and of the characteristic odour ; and it 
differa also in not being amenable, when the crop is in the 
ground, to treatment by the sulphate of iron and copper 
solutions. 

(ii), That diagnostic symptoms may be found before the 
characteristic ring in the tuber is apparent, in the sudden 
wilting of the green top, and in the antecedent brown dis- 
coloration of i fibro-vascular bundles of the haulm, dis- 
coverable on section. 

(iii). ‘That the disease-germ harbours in the soil, and will 
infect all stocks however robust. 
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“ 9 The origin of the peat is probably to be found in ex- 
haustion of the soil and of the stock owing to over cultivation, 
The crop is so profitable that it is grown year after year on the 
same land, and the unwillingness of the cultivator to exchange it 
for leas valuable produce, even when disease is rife, forms one of 
the chief difficulties to ha met. A reat from potato for three or 
four years would probably cleanse infected land. 

10, This note is published in the hope that, attention being 
drawe to the subject, other investigators may assist in the 
enquiry, #0 that repressive measures may be introduced without 

time. The further experiments to be made by this 
department next season will be carried out mainly on the follow- 
ing lines ; bat others will doubtless suggest themselves :— 

(®. By: application of the solutions of iron and copper to 
the field before sowing, Dr. Cunningham's researches have 
afforded « clue to the failure of this method when applied 
to the growing crop, Used in this way, it succeeds with'the 
ordinary blight, and in the absence of microscopical, inves- 
tigation it was puzzling to find that it had absolutely no 
effect on this disease. But, as the funguais found to 
establish itself at once in the deep tissues, it is clear that 
extergal applications to the plant can be of no use. The 
fungal germs can, however, be attacked while harbouring in 
the soil, and a free treatment with the solutions ought to 
aucceed. If in infected soil, so. treated, and sown with 
healthy seed, an. untainted crop can be produced, a consider- 
able atep in advence. will have been made, 

(ii) By improved enltivation, The method adopted at 
the Poona Farm, of growing the potatoes on ridges as in 
Europe promises to. afford: considerable protection. There 
in little doubt thas a saturated surface soil is favourable 
to the disease. and this it geta in perfection by the 
native method of growing potatoes on the flat, Mr, 
Mollizon placed. his ridges about 24 inches apart, with 
® foot between. seta, and, the irrigation water being run 
in the furrows, the soil was kept continuously moist without _ 
ever being in the: gondition of a quagmire as under the 
native. system of flooding. The potatoes so grown were of 
fine quality and flavour and free from the wexiness common 
to the Indian grown tuber. This, and the fact that none of 
the Indian potatoes produce seed-plume, looks as if a: faulty 
method of cultivation may have caused degeneration. and 
consequent susceptibility to.disease in all the. acclimatized 
sock The ridge system, in any case, deserves. to. be fully 

ried. 

11. append a few instructions 9s to the solutions referred 


to in the preceding paragraph, 
ELL. CAPPEL, 


Director, Land’ Records and Agriculture, 
Poona, 11th June, 1892, Bombay. 
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Cooper Sulphate solution with Acklime (‘ Bouillie 

Bordelase i) Be Acre :— ” ¢ 
46 bs, sulphate of copper. 
224 Ibe. quicklime, 
220 gallons of water (2,200 Ibs.) 

The sulphate should be dissolved by hanging it in a coarse 
cloth or basket in water contained in a wooden vessel. Hot 
water acts more quickly, The quicklime is slaked in a separate 
tank and then atirred into a fine gruel with added water. This 
should be passed through a sieve into the solution, well stirred, 
and the remaining water added. 

Tron solution with quicklime is made in the same propor- 
tions, substituting the iron for the copper salt, It is much 
cheaper, but its value has not been definitely proved. The 
 Bouillie Bordelaise ” was proved to be specific for the European 
blight by an exhaustive series of experiments in England and on 
the Continent, and the recipe is given as published by the Royal 
Agricaltural Society. As the quantities were intended for spray’ 
application to the plant surface, probably more will be required 
for the disinfection of the soil, and a double quantity of the copper 
solution might be tried ; in thecase of the iron selution even: 
more may probably be applied without danger to the crop. 


Note on the Potato Disease in the Poona District. 


In January last-year a potato disease was brought to notice 
affecting the crop of the Khed aud Junnar Télukas, which largely 
supply the Poona and Bombay markets. It has since been found 
elsewhere in the Poona District, in the Gujarat, and at 
Mahabaleshwar. It seems to have made its first appearance some 
three or four years ago, and it now occupica tho ehief potato 
grounds of the Presidency, causing heavy loss to cultivators and a 
marked deterioration of quality in the potatoes sold-for cousump- 
tion. 

The cultivators call this the “ béngdi” disease, owing to the 
appearace of a dark-ring, easily visible in the substance of the 
tuber on section. Unsound and (apparently) sound potatoes are 
found in the same field ; but the whole crop is, in such cases, pro- 
bably affected, The first outward sympton is a withering of the 
green top, with arrests of the growth of the tuber. The diseased 
crop, when dug, is found to be greatly undersized throughout, 
many tubers are totten and putrid ; others show, by a small livid 
spot, where -putrescence is about to set in. ‘The whole potatoes 
are eatable when-fresh, but rot away in storage, 

2, During the past season, potatoes were imported from 

4 Mahabaleshwar, Saharanpur, Bangalore, 
The disease has made Cotacamund* and England, and were dis- 
ita appearance in the Neil- -° 7 1 
herries, The seed impor- tributed to cultivators as sead, in the hope 
fed was ot ‘a kidney potatoy that the sets from hardy stocks and from a 
pony mooring nape itty distant soil might prove sufficiently robust 
stand infection. to resist the infection, at least for some years, 
Mr. Mollison, the Superintendent of Farms, 
gave special attention to this expetiment and also tried the effect 
of applying solutions of sulphate of iron and of sulphate of copper 
to the affected fields.) Both experiments have failed. The worst 
plots were naturally those sown with the Mahabaleshwar seed, it 
not having been known before that the bill district was glready 
infected. The only sound crops found were those grown in the 
compound of the Mémlatddr’s office at Khed and in a garden 
hitherto used for “ pin” (Piper betle), Neither of these two 
grounds had been under potato for some years certainly, All the 
other cropa exhibited the characteristic ring. 

8. meurrently with these experiments, a field was sown at 
the Khandesh Government farm with Poona seed which appeared 
to be perfectly sound, Some of the seed potatoes were kept for 
further examination. Khandesh is nota potato district, and the 
land sown had never’been under potato before. The crop was 
diseased throughout, proving that:the sced was infected, though 
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when sown, the signs of disease were not distinguishable by the 
eye. On examination of the seed-potatoes which had been stored, 
the characteristic ring and a mottled unhealthy condition of the 
flesh were plainly epperens: Mr, Mollison found in the diseased. 
crop indications of a fungus which appeared to attack the green 
stem first, 

4, Ab the Poona farm, four varicties of English potatoes 
received fram Mesers. Sutton and Sons, were planted side by side 
with Poona potatoss, selected for apparent soundness, on Jand not 
before used for this crop, Tha English seed of all varieties pro- 
duced q sound and healthy crop and has been reserved as seed for 
further experiment. The local potatoes were diseased, but nat 
greatly so, and wera marketable. In this experiment all the 
potatoes were planted iv ridge-rows as in Hogland ; the irrigation 
water being directed along the furrows. 

5. Asmall quantity of true seed (from inflorescence) was 
ghbtained from France and was also tried at this farm, The abject 
of grawing fram the trua geed js to establish a strong and natural 
stock, auch as in Europe ig aystematically resorted to when the 
aytificial streina have ahown a tendency to weakness. Thig ex- 
periment is being continued, but conclusions cannot be drawn ab 
this early stage, 

€. “Specimens of plants in various stages of sickness, have 
baen submitted by Mr. Mollicon to Dr. Cunningham, the Special 
Assistant to the Sanitary Commiasioner with the Government 
of India, who has undertaken a scientific investigation of the 
blight. Ihave Dr. Cunningham's permiasion to quote his pro- 
vigional conclusions, but it mugs be clearly understood that the 
subject ia still under egquiry by him, as well as by this depart- 
ment, and that ony opinions expressed are subject to modification 
after @ more complete investigation, Dr. Cunnimgham writes :— 
“You are quite right in distinguishing this affection from 
‘coraton potato. blight; for there are no signs of phytophthera 
‘gbout the planta. So far ag I can asoortain, it is escentiall due 
‘ to.an invasion, of the vascular bundles of the base of the taal, 
‘ y fang mycelium, which is to be found in all the elemonts of 
‘the bundles, and in special abundance in the larger vessels, which 
‘are in many, places absolutely plugged by dense sclerotical masses 
‘of filaments. With such an invasion of the water-leading system, 
‘it is of course only natural that withering of the host sbould 
‘oceur, The method of irrigation which you say is employed must 
‘afford special facilities of access to. the parasite invading the sub, 
‘ merged basis of the haulms, and. the continuous cultivation of 
‘crops from year to year in the same areas must tend to keep up & 
‘continuous, supply of the, parasite, the sclerotical masses of 
‘mycelium within the vessels being very well adapted to survive 
* prolonged periods of durmancy with a capacity for renewed active 
‘ growth on the recurrence of favourable conditions,” 3 

7. Mr. Mollison drew attention to the, fact that the disease, 
shows itself only on the plant approaching maturity, when. the 
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fibro-vascular bundles of the stem are well developed. At first 
the flesh of the tuber shows little or no sign of disturbance, but 
at a point about an inch below the soil-surface, a brown stain 
makes its appearance in the substance of the haulm, and, this 
extending above and below, the disease rapidly declares itself, 
The sudden wilting of the apparently healthy green plant, often 
within 24 hours, is a marked and peculiar symptom, th @ further 
communication, Dr. Cunningham says :— None of the specimens 
“ of the blight which I have seen show any trace of spore formation 
‘but they do most distinctly show the formation of eclerotical 
‘masses of mycelium within cavities of the vessels, These are 
* probably the source of propagation, as similar bodies certainly are 
“in the case of some vegetable blights; and if so, the delay in 
‘the appearance of the disease is readily accounted for, as 
“selerotia frequently require a considerable time to become 
‘yoused from their dormant condition and give origin to new 
‘mycelium. They, in fact, play the part of reating, spores, and, 
‘like them, are not always at once prepared to germinate, The 
“brownish tinge in the vascular bundles isin the haulm clearly 
‘associated with the invasion of the mycelium........... Tt is, as 
‘you suggest, very probable that it is only in the upper layers of 
¥ BB y pro! as pper ayers © 
“soil that the sclerotia find all the conditions favouring their 
‘becoming active. There appears to be little tendency to spread 
‘of the mycelium downwards along the bundles of the roots, ag 
‘compared to that which it has to pass upwards along those of the 
‘haulm, and I have as yet been unable to find any traces of it in 
“the tubers, even where most highly affected as indicated by the 
“blackening of the vascular bundles and surrounding areas of 
* parenchyma,” 

8. ‘The scientific enquiry, Dr. Cunningham goes on to eay, 
can only be concluded by means of experiments on infection of 
living plants, and these cannot be carried out before next cold 
woather. Meanwhile, every effort must be made to discover 
@ practical remedy for a disease which threatens to destroy one of 
the most valuable garden crops of the country. So far it has 
been shown :— 

@). That the disease is not the European potato-blight 
From this it differa in the absence of the black fungua 
spota on the leaves and of the characteristic odour ; and it 
differa also in not being amenable, when the crop is in the 
ground, to treatment by the sulphate of iron and copper 
solutions. 

(ii), That diagnostic symptoms may be found before the 
characteristic ring in the tuber is apparent, in the sudden 
wilting of the green top, and in the antecedent brown dis- 
coloration of i fibro-vascular bundles of the haulm, dis- 
coverable on section. 

(iii). ‘That the disease-germ harbours in the soil, and will 
infect all stocks however robust. 
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“ 9 The origin of the peat is probably to be found in ex- 
haustion of the soil and of the stock owing to over cultivation, 
The crop is so profitable that it is grown year after year on the 
same land, and the unwillingness of the cultivator to exchange it 
for leas valuable produce, even when disease is rife, forms one of 
the chief difficulties to ha met. A reat from potato for three or 
four years would probably cleanse infected land. 

10, This note is published in the hope that, attention being 
drawe to the subject, other investigators may assist in the 
enquiry, #0 that repressive measures may be introduced without 

time. The further experiments to be made by this 
department next season will be carried out mainly on the follow- 
ing lines ; bat others will doubtless suggest themselves :— 

(®. By: application of the solutions of iron and copper to 
the field before sowing, Dr. Cunningham's researches have 
afforded « clue to the failure of this method when applied 
to the growing crop, Used in this way, it succeeds with'the 
ordinary blight, and in the absence of microscopical, inves- 
tigation it was puzzling to find that it had absolutely no 
effect on this disease. But, as the funguais found to 
establish itself at once in the deep tissues, it is clear that 
extergal applications to the plant can be of no use. The 
fungal germs can, however, be attacked while harbouring in 
the soil, and a free treatment with the solutions ought to 
aucceed. If in infected soil, so. treated, and sown with 
healthy seed, an. untainted crop can be produced, a consider- 
able atep in advence. will have been made, 

(ii) By improved enltivation, The method adopted at 
the Poona Farm, of growing the potatoes on ridges as in 
Europe promises to. afford: considerable protection. There 
in little doubt thas a saturated surface soil is favourable 
to the disease. and this it geta in perfection by the 
native method of growing potatoes on the flat, Mr, 
Mollizon placed. his ridges about 24 inches apart, with 
® foot between. seta, and, the irrigation water being run 
in the furrows, the soil was kept continuously moist without _ 
ever being in the: gondition of a quagmire as under the 
native. system of flooding. The potatoes so grown were of 
fine quality and flavour and free from the wexiness common 
to the Indian grown tuber. This, and the fact that none of 
the Indian potatoes produce seed-plume, looks as if a: faulty 
method of cultivation may have caused degeneration. and 
consequent susceptibility to.disease in all the. acclimatized 
sock The ridge system, in any case, deserves. to. be fully 

ried. 

11. append a few instructions 9s to the solutions referred 


to in the preceding paragraph, 
ELL. CAPPEL, 


Director, Land’ Records and Agriculture, 
Poona, 11th June, 1892, Bombay. 
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Cooper Sulphate solution with Acklime (‘ Bouillie 

Bordelase i) Be Acre :— ” ¢ 
46 bs, sulphate of copper. 
224 Ibe. quicklime, 
220 gallons of water (2,200 Ibs.) 

The sulphate should be dissolved by hanging it in a coarse 
cloth or basket in water contained in a wooden vessel. Hot 
water acts more quickly, The quicklime is slaked in a separate 
tank and then atirred into a fine gruel with added water. This 
should be passed through a sieve into the solution, well stirred, 
and the remaining water added. 

Tron solution with quicklime is made in the same propor- 
tions, substituting the iron for the copper salt, It is much 
cheaper, but its value has not been definitely proved. The 
 Bouillie Bordelaise ” was proved to be specific for the European 
blight by an exhaustive series of experiments in England and on 
the Continent, and the recipe is given as published by the Royal 
Agricaltural Society. As the quantities were intended for spray’ 
application to the plant surface, probably more will be required 
for the disinfection of the soil, and a double quantity of the copper 
solution might be tried ; in thecase of the iron selution even: 
more may probably be applied without danger to the crop. 
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Iv-REVIDWS. 


Botanical and Afforestation Department of Hongkong. 


We have received the annual report of the Botanic Gardens 
of Hongkong for 1891. Three pages out of seven are occupied 
with correspondence on the true origin of Chinese Ginger: some 
years ago the British Consul at Swatow started the idea that 

rved ginger was furnished by the plant called dipinia Ga- 

tga, Willd. whereas the investigations of Mesers Groom and Ford 
have conclusively proved that Zingiber officinale Lian. is the true 
source of preserved ginger as we know it, the mistake having 
arizen from the resemblance of the Chinese names, Leung Keung 
for the produce of Alpinia, and Yuk Keung for the true ginger, 

Part of the daty of the Superintendent is to grow plants 
which are lent for decorative purposes when public entertain- 
ments are given, and acareful record is kept of the number 
supplied on loan; it does not appear that any damage is done 
to these, 

Under Forestry, we have plantations in which 115,081 trees 
were pub out, chiely Pinus sinensis, and natural seedlings and 
shoots springing up wherever protection is assured, but the want 
of water renders the work more and more difficult every year. 

The following remarks on grass fires willbe read with 
interest :— 

“Tho year has been one of the greatest immunity from fires 
‘which has been known, Only 10 fires are recorded, and most of 
‘them were confined to the destruction of grass only, Fires which 
‘occurred within plantations were confined to very small areas, 
‘only 700 trees having been destroyed. There were 64 fires and 
‘107,000 trees destroyed in 1890, The great immunity from fires 
‘was due to vegetation being less dry at the seasons of ancestral 
«rare worshipping in spring and autumn when,as a rale, fire 
‘has hitherto been very carelessly handled at the graves scattered 
‘over the hills; and also, in all probability, partly owing to the 
‘exercise of mote care in the use of fire in consequence of worship- 
‘pers having been impressed with the importance of the preven- 
‘tion of fires.” 

‘Old fire barriers to the extent of 26 miles were cleared, and, 
‘20 miles of new ones made during the months of Auguat 
‘September and October, the work being completed by the com- 
*‘mencement of the dry season, during which all destructive fires 
‘arise. Every year gives evidence of the usefulness of these fire 
‘barriers in arresting the spread of fires. 
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«The unburnt remains of trees destroyed by fire in 1890 were 
‘all removed and sold as quickly as possible in order to prevent 
‘the inhabitants gaining any advantage by their being able to 
‘remove them for their own uses. 

Thionings are carried on in the plantations whenever the 
trees are too crowded and 59,000 pines were thus removed during 
the year, and sold for 601 dollars, the total revenue being a little 
more, ten this, The expenditure of the departmentis not 
stated. 


Extraordinary Capture of Wild Elephants. 


An interesting and extraordinary capture of wild elephants 
by the “ Pit system ” took place onthe Anaimalai Hills in the 
overnment Reserved Forest on the night of the 22nd instant, 

Tt was only on the 17th instant that I arrived at the Mount- 
stuart Camp and gave directions that the elophant pits used 
last _year should be prepared for further captures, On Monday 
the 19th, six pits were completed and duly covered, ready for the 
animals to fall into, It was on this day that the Conservator of 
Forests, Mr, Cherry, arrived at Mountstuart to continue hia 
inspection of the South Coimbatne District. The Pits are ar- 
ranged in groupe of three within @ quarter of a mile apart. 

Three nights passed uff without a fall having occurred. On 
Thursday night, however, the 22nd instant, about 8 P, M, frantic 
cries of elephants were heard coming from the locality in which 
the pits were situated, and we at once thought that a fall must 
have taken place. I proceeded at once to the Pits, after having 

iven directions for the tame elephants, and ropes, &e, to be 
ught, and taking with me all the Malcera( i.e, hillmen) who 
happened to be in the neighbourhood of the Camp. 

After driving away the herd of elophants which was hanging 
around, we approached the three pits to which we had been 
directed by the cries of the animals, and discovered that an extra 
ordinary fall had taken place. Into two of the pita single animala 
had fallen, and into the third a Cow with a calf had fallen ; thus, 
four elephants had fallen into the three pits. I immediately sent 
word to the Conservator who soon joined ua at the pits, and in 
the meantime the Raager and some more subordinates with the 
tame elephants had arrived. 

We set to work to take the animals from the pits and 
transfer them to the kraals, but the two animals in the same pib 

ave a groat deal of trouble, and it was nob until 6-304, m. on 
the 23rd morning that we aucceeded in getting them out of the 
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pit. The young one kept close beneath its mother and conse- 
quently it was difficult to noose it, The old cow was very much 
exhausted and lay down several times on the way to the kraals; 
however, she was eventually taken to them all right as also the 
calf, and the tame elephants were then brought back to extract the 
other two. The latter gave vary little trouble, and by 7 p.m. of 
the 28rd, they also had been put safely into the kraals; thus, 
within 24 hours after the fall, all four animals had been transferred 
from the pits to the kraals, All the elephants with the exception 
of the big Cow seem to be doing well. Their sizes are as 
follows :-~— 


1 Oowelephant ... ab «» height 8 feet, 
1 Male calf vee we aia a ay 
1 Smaller Cow ee we Mee 


1 Stillsmailer Cows, oe peeer eas iA 
P. S.--Since writing the above, another fall has taken place 
which renders the capture still mote interesting, It was only on 
the 23rd instant at about 7 p. m. that the firet four elephants were 
taken out. There then only remained three pits ready for the 
animals to fall into. At six o'clock on the morning of the 25th, I 
heard cries again coming from the pits and proceeded to the spot 
and found three more elephants, a young one in one of the pits 
and two big ones in another, whilst the third remained untouched. 
The animals were safely removed to the kraals by 4 p, m. the 
same day. 


H. B, BRYANT. 
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VI-DXTRAOCTS, 


New method of Preserving Potatoes. 


The Society for the encouragement of national industry in 
France, has recently awarded a prize of one thousand fracs toa 
Mr. Schribaux for a method of preserving potatoes which he has 
invented. It is well known thatin the spring when the young 
shoots or sprouts of the potato develop, the tuber gives up its 
reserve material, begins to deteriorate, and soon becomes unfit for 
consumption, Various methods have been devised, with more or 
Jess succeas, to prevent this, most of them being founded on tho 
principle of keeping out the sir, 

Mr. Schribaux’ method forms quite a new departure, io that 
he kills the buds without injuring the tubers. His method 
consists in immersing the potatoes in a sulphuric acid bath for 
a period of 12 to 15 hours ; they are then taken out, thoroughly 
dried and stored. Small depressions ara seen in place of the 
“eyes” which have been completely destroyed, but the skin of the 
tuber remains smooth and sound. 

‘The strength of the both should be two parts of the sulphuric 
acid of commerce to one hundred of water, and it will serve over 
and over again ; moreover the solution is so weak that it can be 
handled with impunity, and placed in any sort of vessel. 

Some potatoes treated on this method were examined in 
September, when they had been nine or ten months out of the 
ground and it was found that they had the same composition and 
the same nutritive value asin the previous May, the only dif- 
ference being that they had lost a little moisture. 

(Révue Agricole of the Mauritius.) 


Barre and the discovery of the Coco-de-mer. 


Visitors to -Kew Gardens who have lately watched with 
interest the highly curious—indeed, most remarkable—germina- 
tion and growth, in the warm Lily-tank house, of the once mysteri- 
ous Coco-de-mer, may be pleased to learn the particulars of ite 
original discovery in the Seychelles Islands; whence it is now 
named the Lodoicea seychellarum. 


oe 
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This group of small islands, some 5 degrees south of the 
equator, and 55 degrees east of Greenwich, is supposed to have been 
first discovered, as far as Europeans were concerned, by the Portu- 
guese, early in the sixteenth century, possibly in 1506, by Fernando 
Suarez, and named The Seven Brothers. It was not, however, 
until 1742, that the enterprising Governor of the Isle of France, 
Labourdonnais, sent Captain Lazare Picault in the tartane 
“Elizabeth ” to take possession of these apparently unimportant 
islands; and they were subsequently visited and settled by M. 
Moreau de Seychelles, one of the chief officers of the French East 
India Company, after whom they were named—the French 
Minister at that time being also his relative, the Viscount Hérault 
de Seychelles. In 1750,a Governor was appointed to Mahé, the 
principal island, ander the control of the Governor of the Isle of 
France. 

It is, however, to that skilful and observant engineer officer, 
Monsieur Barré, that we owe the first exact and detailed aurvey 
of the various islands composing this archipelago of twenty-nine 
jslands and islets in the year 1769, which he undertook, by the 
special desire of that brave navigator, Captain Marion de Fresne, 
who waa massacred with two boats’ crews at the Bay of Islands, in 
New Zealand, during June, 1772. 

Second in importance to Mahé, and 21 miles north-east of it, 
js the island of Praslin, with an area of some 27 square miles, It 
was here that Barré landed one tine morning for the purpose of 
surveying the coast of the island, which, from the number of 
conspicuous cocos-nut. trees was then named the Ile de 
Palme. Wandering outside the thickets and scrub, along the 
coral beach, he saw before him a huge fruit, which he at once 
conjectured must be a Coco-de-mer; but as it was just on high 
water mark, he thought ithad been washed up by the sea, 
and not being acquainted with the size or shape of Coco-de-mer, 
of which he had only heard by reputation, or only seen when nuts 
without their enveloping husk, he was not at all sure that it was 
one. However, knowing the rarity and costly value of unique 
specimen (which, up to that date, had been sold in the markets 
throughout India and China in’ emall pieces for its weight in 
silver), he carefully concealed the fruit, which weighed at least 
50 Ib, out of sight, until he could transport it safely to hie ship. 
But on leaving the shore, rather priding himself on his lucky 
discovery of a prize, what was his surprise and indeed mortification 
to find the ground under the tall Palm trees covered with numbers 
of these nuts in all stages of germination, whilst looking up at 
the mighty Palms above him he saw that these fine trees bore the 
same fruit, He had discovered the true habitat of the wonderful 
tree heretofore unknown to scienco: a tree so wonderful that 
General Gordon, more than a hundred years afterwards, declared 
that is must have sprung from the tree of knowledge which origin- 
ally grew in Eden in pre-Adamite times. 
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No wonder that at first sight the poor engineer, who had 
thought to fill his purse with fifty pounds of silver in exchange for 
his Coco-de-mer, felt ome vexation,® foresesing that as soon as 
the wonder-working fruit, which was supposed to be the product 
of the sea, became recognised os a terrestrial natural object, its 
fictitious value in the oriental markets would speedily become a 
thing of the past ; and rightly he judged, for the Coco-de-mer is 
now only of value as a botanical curiosity. 

He found these maguificent double Coco Palms to elevate 
their crests to a height of at least 50 (French) feet ; their summita 
to be crowned with a tuft, or huge plume, of about a dozen fronds, 
each 20 feet in length, and somewhat in the form of a fan; and 
each of these great leaves to be supported ona stipe 6 feet long, 
which is hollow or indented (échaneré) in its contour, From the 
axilla (aisselle) of the leaves, issues a panicle, with the branches 
which bear the female blossoms, The pistil of these flowers he 
found to produce at maturity the huge druit which, with its husk, 
weighed, as before observed, some fifty pounds, 

On reflection, and after careful examination of this large grove 
‘Rochon calls it a forest), Barré was persuaded that this Coco 
alm waa not the real Coco-de-mer of commerce—not the true 

sea-borne double Coco-nut, whose reeuperative qualities were so 
highly esteemed by the enervated Moguls of India. Nevertheless, 
out of sheer curiosity, he collected some three dozen of the nute, 
and took them with him to the Isle of France, where the celebrat- 
ad botanist, M. Pierre Poivre, instantly recognised them as the 
true fruit so much sought after; and as M. Poivre was at this time 
the Intendant and Commissary of Marine of the French Colony, 
he and the Governor, the Chevalier Des Roches, instantly accele- 
rated the departure of Captain Grenier,+ who, assisted by Rochon, 
was about to sail for India, with instructions to visit the Isle de 
Palme, or Praslin as it was now named, and obtain some germina- 
ting nuts and young plants for the Government Botanical Gardens 
then being formed at Pamplemousses and at Le Reduit. 

Accordingly, on May 30, 1769, the “ Heure du Berger ” and 
the “ Verd-Galand,” commauded by Captain Grenier and Lieuten- 
ant Law Fontaine respectively, left Port Louisa ; and on June 2, 
the day of tho transit of Venus, these ships were off the Vigie 
bank, reaching the Seychelles on the 18th of the same month. 
Rochon speaks feelingly of the danger be encountered in journey- 
ing to and fro from the ship to his observatory on shore, Cro- 
codiles ! sharks and torpedos, we are assured, did great damage, 
and several of his men were bitten or wounded by these animals, 
We cannot help thinking that the torpedos were less dangerous 
than the spikes of the mud-laffs! However, Alexis Rochon duly 


«TL vit aves peine," saya Rochon, “que Ia terre etoit couverte de cea 
fruits ot dew arbres qui les portoient.” (Voyages aux Indes Orientales, p. 148). 

+ £5 cra thie Capitaine Greuier who discovered the abort ton roate © Tadla 
for sailing vessels during the North—East Monsoon. 
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visited the Isle de Palme, and industriously collected a quantity 
of the young plants aod nuts of the great Coco trees, the Cocoa- 
de-mer, which he classified as a species of Latania, Filled with 
zeal, he traneported several specimens, as woll for tha Museum of 
Natura} History of Paris, as well as a young growing tree 20 feet 
in length. 

Now comes the curione part of the story, which may be 
given in Rochon’s own terms:—“On my return to Kurope, I 
“brought to the Academician, Louis Guillaume Lemonnier (brother 
“of the astronomer), the doctor, a fine Coco-de-mer (for go it ia 
‘ called), which had germinated in my trunk by the heat of the 
‘hold. The young shoot was doubtless arrested, for it ceased to 
* grow in spite of all the care which thie scientific botuniat took to 
* restore ite life, The form of this frait and of its germ contributed 
«not a little to the colebrity of this Nut, designated by botanists 
“under the denomination of Nux medica ; the Indians regard it 
“not only asa powerful antidote and oounter-poison, but also as an 
* excellent remedy for venereal diseases.” 

It is curious that Pickering gives no account of this discovery 
in his Chronological History of Plants; although he mentions 
the double nuts of the Lodoicea seycheliarum as having been 
found by Hieronimo di Santo Stefano on the Maldive Islands in 
1496, He wrongly states that this Cocos maldivica was first 
ascertained by Sonnerat to be a native of the Seychelles Islands. 
&. Pasfield Oliver, Captain, late Royal Artillery,—( Gardener's 
Chronicle). 


Pruning in Parks and Gardens. 


In the afternoon 6 lesture waa delivered by Mr. Thiselton- 
Dyer on the “Management of Trees in Parks and Gardens,” and 
in commencing, the lecturer observed that he might venture to 
aay, the subject he was about to speak upon did not receive so 
‘much attention in this country as 1b used todo, but he believed 
that if more atiention be not given to it, we shall fai) to hand 
down to our suecesaors such fine specimens of ornamental and 
other timber as our ancestors left for us. Mr. Dyer said that ib was 
& mistaken notion that the best trees are obtained by isolated 
planting, and asid that the finest examples of timber trees in the 
country had been aecured rather from judicious thinning than 
from the system just referred to, and instanced some of the woods at 
Kew, which they had evidence to prove had beea planted thickly, 
and then anccessively thinned out, as being far superior to some 
planted ata later date, when our Royal family had lexs time to 
cultivate their timber, on account of the ill health of the sovereign, 
The finest trees could only be obtained by thick planting, and the 
consequent extensive aacrifice of less desirable timber. Mr. Dyer 
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thought that height was the first point to be obtained in an ideal 
tree. The axis should be kept entire, a well-balanced bole should 
be secured, and the branches should not be too long, for if such be 
the case it is probable that damage will be sustained through the 
effect of wind or snow, The worst possible form is that which he 
might describe as the Cabbage-headed tree. It is nothing but a 

‘igantic bush, and the vast majority of treea are prone to this 

abit; but there are several influences that tend to create the Cab- 
bage-headed growth, and the principal one was the losa of the 
leader. When a tree is planted in the open, it is exposed to all 
the cold winds, &c., and the result of a really bard winter or 
spring is that the leader is killed, after which itcan only be resto- 
red by artificial treatment. 

‘ollards, the lecturer said, bore evidence that they had been 
tended until they had developed an unusually large bole before 
cutting for fire-wood. Forking was not quite so bad a form as 
the Cabbage-head, but still, a forked tree was extremely liable to 
be split by the force of wind playing upon one-half of the tree, 
and after that had taken place, and an opening had been made 
for disease and decay, they will not last any great length of time. 

In pruning young trees (and all trees need looking to in 
this respect), steps must be taken to prevent excessive growth 
of the lateral branches. If the laterals are shortened, the leaders 
are atrengtheved to the same extent, and the lateral branches 
never appear to assume the habit they had of unduly extending 
themselves. Staking had its drawbacks as well as its advantages, 
and Mr. Dyer said that he had lately found thas Mr. Waterer, by 

runing the lateral growths has been able to dispense with any 
End of staking. His own experience, however, did not quite 
justify such a step. But even after a tree bas been staked, the 
necessity will still exist for pruning, and if the head is allowed 
to become unduly large, it is liable to be broken off. In fact, it 
will require more pruning than if it were not staked at all, Mr. 
Dyer then referred to the attacks of animals and cattle that trees 
were subjected to, and said thatthe French, who make their trees 
an especial study, recommended that the trees be painted with 
coal-tar, The lecturer had seen road metal placed around the trees 
to prevent cattle injuring them; they dislike to stand upon it or 
walk across it, 

In regard to the preservation of old trees, the lecturer gave a 
detailed description of the bark with which the trunk of a tree is 
covered, and of the vital importance it was to the tree that the 
bark should be not injured or abraded, and declared that even in 
this matter timber trees were almost universally neglected. Mr. 
Dyer then gavo directions as to the covering of any place that had 
become denuded of bark, recommending that the place should be 
scraped, and the whole then painted with coal-tar. This, the lecturer 
said was better than anything that becomes hard, and it never 
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gets quite set, thus allowing the gradual closing up of the healthy 
tissues, and the closure of the wound to go on. It also acts as an 
antiseptic, Mr. Dyer then said that branches, when cut off, should 
‘be cut close to the trunk, for that if a piece of the shoulder were 
left, it would decay, and disease would enter the tree, and its end 
suoner or later would be assured. Ifthe branch is cut off in the 
manner advised, the bark will gradually close over and cover the 
cut. The lecturer then spoke of several species of fungi that attack 
trees, and gave directions for preventing the mischief arising 
from them. 

Sir Trevor Lawrence, who occupied the chair, spoke of the 
Beech trees in some parts of Surrey that were dying off in hun- 
dreds, and, as they were planted upon the chalk, he presumed that 
they had exhausted the humus contained in the small quantity 
of soil they had got; bat some of the cases could not be accounted 
for in that way, and he would like to show them to the lecturer, 
that he might give his opinion as to what was the cause of their 
death—( Gardener's Chronicle). 


Wood Concrete. 


A new wood concrete, according to the Bautechnische 
Zeitschrift, has been invented in Germany. Shavings and 
laning mill chips, either of common or fancy goods, which may 
bo stained before use, if desired, are mixed with cheese, or, rather, 
casein, calcined magnesium, limestone, glycarina, silionte of soda, 
and a little linseed oil and this queer mess is forced by hydraulic 
pressure into moulds, where it is allowed to harden, “When dry, 
the composition is strong and solid, and can be sawn, planed, 
polished, and varnished. It is expected that it will be found 
useful as an “ornament ” in the shape of panels, or as a covering 
for entire wall surfaces.( Timber Trades Journal., 


